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a body, is not responsible for the statements or opinions of any of its 
members. 





‘TIS “ON 983¥q "LELE-H ON 241g snoaury[paosiyy 
‘pasoqus sty YIIYM YSNOIY} ssnoysieM UT SMOPUIM poaj}da}0I1duN BuIMoYS 
“SSEY ‘19}S9DIOM ‘SHIOM ITAA JUST 


: 
La 
ro 
a 
a 
— 





THE AUTOMOBILE INDUSTRY. 


The Automobile Industry. 


The automobile is no longer an experiment. Notwithstanding its 
meteoric jump into popularity within the past ten years, there is no 
question of its place as a common carrier for pleasure, as well as busi- 
ness. The utility of the automobile has been established to an extent 
little realized even by those who constantly follow its progress. The 
improvement and development of automobiles with all the attendant de- 
tails which assure comfort and reliability, is the one and, we may say, 
the only big reason for the tremendous use of automobiles today. 

The stupendous growth of manufacturing automobiles within the 
last few years has been so great that little attention has been given by 
the manufacturer toward safeguarding the hazards connected with the 
process of manufacturing automobiles, and eliminating many of the most 
hazardous features found to exist in the automobile garage. In arranging 
this article, my endeavor will be to explain the hazards connected with the 
processes of manufacturing automobiles, together with a slight idea of the 
main working parts of an automobile. This article will be treated in 
two separate and distinct subjects, first the processes and hazards of an 
automobile factory, second the automobile and its main working parts. 

The gasoline automobile industry is divided into two associations, 
known as the licensed and unlicensed association of automobile manu- 
facturers. The Selden patent, which is controlled by the licensed asso- 
ciation of automobile manufacturers, is a basic patent controlling the ap- 
plication of gasoline motors to self-driven vehicles as it exists today. 
This patent is owned by the Electric Vehicle Co. Aside from that the 
licensed association maintains for its own benefit the various other de- 
partments. These various departments have meetings each month, at 
which time they talk over improvements and developments in the auto- 
mobile line, and in a general way get the benefit of each others’ experience. 
The executive heads of the association take up any matters that pertain 
to automobiles or kindred subjects, such as rational fire regulations in 
garages and factories, and all other subjects of a like nature, which may 
have any effect on the industry as a whole. The unlicensed automobile 
manufacturers are entirely independent of the licensed association, and 
are known as the American Motor Car Manufacturing Association. The 
unlicensed automobile manufacturers have no agreement whatever be- 
tween themselves in regard to patents of parts connected with the auto- 
mobile. The electric and steam automobile manufacturers, have no agree- 
ment between themselves in regard to the application of patents, and work 
entirely independent of each other. 


THE GENERAL ROUTINE OF A MODERN 
AUTOMOBILE FACTORY. 
All rough stock is inspected before going to the stock room, then 


the parts are drawn out by requisition to be machined in the machine 
shop. After being machined the parts are then ready to be inspected, from 
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there they are taken to a general stock room. The parts are then drawn 
out by four different departments ; first the motor assembling department, 
second small parts assembling department, third the general assembling 
department, fourth the finishing department. The stock as drawn by the 
motor and small parts assembling departments, is assembled into units 
such as motors, speed-cases, rear and front axles. These units are in 
turn tested and the main assembling department then assembles the 
chassis. From this main assembling room the chassis enters the chassis 
testing department. Each chassis is then subjected to a road test, and a 
written report made of each individual chassis, and is finally passed 
by a chief tester. From here the chassis enters the chassis painting de- 
partment. From that department it goes to the final finishing room, 
where the body and fenders are put on, and the car is finished and again 
tested on the road by an expert tester before shipping. 


The Machine Shop. 


The work done in the machine shop department of an automobile 
factory is practically the same as that found in almost all modern machine 
shops, with exception of the electric automobile factory, where the field 
and armature winding is done, necessitating the use of ovens for drying. 
These ovens are generally constructed of sheet metal, with gas or steam 
heat. Various metal parts are machined and assembled in a manner as 
mentioned under the “General Routine of a Modern Automobile Factory.” 


‘ 


The Woodworking Department. 


The woodworking feature connected with an automobile factory con- 
sists mainly of bench work. The rough lumber is properly surfaced by 
running same through the planer, and the various parts of the body are 
sawed according to the patterns and mostly finished by hand. Usually 
the panels of the body are of aluminum plate. These parts are then 
assembled and fitted to a standard form and fastened together. The 
body is then ready to enter the finishing department. In a great many 
instances the automobile bodies are obtained from an outside concern. 


The Painting Department. 


The various parts connected with the automobile, such as the chassis, 
body, and many other small parts, are sent to this department to be fin- 
ished. These parts are brought to a smooth surface by the use of sand- 
paper, and then several coats of filler are applied. As a rule the parts 
are generally given from eight to ten coats of varnish, and well rubbed 
with pumice-stone between each coat. The body and parts are now 
ready to enter the final finishing and upholstering department. 


The Final Finishing and Upholstering Department. 


After the parts have gone through the process of painting they are 
then ready to be assembled, which is done in this department. The up- 
holstering work of an automobile is generally made over a standard 
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form, when completed it is properly fastened in place. The fenders and 
necessary trimmings are fastened to the machine. After the machine 
has been completely assembled it is again put under a road test before 


being delivered. 
Testing Automobile Engines. 


The arrangement of testing engines in a gasoline automobile factory 
is a very important feature connected with a plant of this kind, as there 
is a considerable amount of gasoline used for this purpose. In most cases 
it is generally found that the testing is done in the main building, and not 
cut off from the main portion of plant, which is considered very hazardous, 
due to the handling of gasoline, which is generally carried in large open 
pails and emptied into the various tanks which are mounted on the wall, 
supplying each engine which is to be tested. There are quite a number 
of ways for testing gasoline engines, but in regard to the arrangement 
of testing department, the writer’s endeavor will be to explain as nearly 
as possible what is termed a modern and secure testing room. 


Arrangement of Testing Room. 


The above photograph shows a testing room of one company, which in 
the writer’s opinion is as near secure as possible without interfering with 
the process of testing gasoline engines. The building is constructed en- 
tirely of concrete and brick with cement floors, and properly cut off from 
main portion of plant. The floor is made to drain both ways into a 
cement trough beneath the stands. 
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The stands for supporting engines are constructed of iron, and 
arranged around the room, with a narrow gauge track with the necessary 
turntables for shifting the dynamometer (water brake) from one engine 
to the other. An overhead travelling hoist is employed for handling the 
engines. Each stand is fitted with an exhaust pipe, which is connected 
with a main exhaust pipe imbedded in concrete under floor. This pipe 
passes through brick wall to outside and enters an exhaust tank which is 
used to deaden the noise. A large pipe running from this tank along 
outside of building to about three feet above roof is used for exhaust out- 
let. The surplus gasoline supply is kept in large metal tanks located out- 
side, underground. These tanks are under an air pressure of about two 
pounds. A 3@-inch gasoline pipe underground passes from this tank to 
a small metal tank of about three gallons capacity, located on outside of 
building, and at a height above the engine same as if located in automo- 
bile. This small tank is kept filled with gasoline to a certain height by 
an automatic float. A pipe enters the bottom of this small tank and with 
a cooling pipe for water is laid in a concrete trough under the floor with 
an outlet and necessary valves located at each engine. 


\ 


Method of Testing Gasoline Engine Using Hydraulic 
Absorption Dynamometer. 


The above photograph shows the method of testing gasoline engines. 
The engine to be tested is placed upon the stand and bolted down. 
Through a universal shaft the engine is connected with a hydraulic ab- 
sorption dynamometer (water brake) which is mounted on a car in order 
to be shifted from one engine to the other. A tachometer is permanently 
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attached to the brake, as are the scales, so at all times the engine speed 
may thus be directly read. 

The testing feature in connection with the steam automobile factory 
is by no means as hazardous as that of the gasoline automobile factory, 
as there is no gasoline used for testing engines of this kind. The engine 
when finished and before being fastened to the chassis is placed upon a 
testing stand and bolted down. A connection is then made with the 
engine, to a high pressure steam line which is used for this purpose. 
Through a shaft the engine is direct connected with an electric generator, 
and by cutting in the proper resistance the rated horse-power may thus 
be directly read. After the engine and boiler are installed on the chassis 
another similar test is made by blocking up the rear axle so as to raise 
the rear wheels from the floor. A belt from a counter-shaft which is 
directly connected to an electric generator is placed on each rear wheel of 
the automobile, the necessary steam connections are made with the engine, 
which is run for a certain length of time and the horse-power rated by 
throwing in a bank of incandescent lamps. 

The testing of an electric automobile is done after the chassis is com- 
pletely assembled with the motor and batteries connected up. The chassis 
is put to a road test for several hours before entering the finishing de- 
partment. The only real hazard connected with electric vehicle is the 
arrangement and insulation of the wires, which in some cases are used 
with insufficient insulation, not properly supported and in contact with 
woodwork of the body. 


Garages. 


A public automobile garage, is generally located in the thickly settled 
district exposing other valuable property. The car storage capacity 
ranges anywhere from five to three hundred automobiles. The manage- 
ment of the majority of these garages appear to ignore almost entirely 
the serious fire hazard known to exist in risks of this kind. Gasoline is 
handled in enormous quantities for filling tanks of the automobile, with a 
capacity of each ranging from five to twenty gallons; aside from this 
filling hazard, considerable gasoline is used for cleaning, handling of car- 
bide and kerosene, electric charging apparatus, defective electric insula- 
tion, acetylene gas charging, open forges and gas lights, gasoline braziers 
and torches, permitting pilot lights of steam cars to remain burning, and 
numerous other hazardous features, are generally found to exist in a 
public garage. General disregard of proper maintenance and cleanliness, 
and nearly all of the above named hazards are found in almost any city 
garage. 

HAZARDS. 


The hazards found in a gasoline automobile factory are much more 
serious than those of an electric or steam automobile factory, due to 
the handling of a large amount of gasoline. In most cases the gasoline 
supply is stored in a large metal tank buried underground outside of 
building, and the gasoline as needed is pumped from this tank into large 
open metal pails, and carried through building and emptied into small 
tanks of about five gallons capacity, which are located on wall in testing 
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room, and connected with engine to be tested. The tanks in connection 
with the automobile are filled in the same manner. As a general rule 
this is done in main building and not cut off from the main portion of 
plant. This is considered very hazardous, and the writer strongly recom- 
mends that this feature should be carefully considered by the Fire In- 
surance Engineers and a standard adopted for the testing of engines in a 
gasoline automobile factory. Very little gasoline is used in a steam auto- 
mobile factory for testing, as the engines are generally supplied by steam 
derived from a main steam line which is supplied from the power plant. 
In most cases the gasoline tank in connection with a steam automobile 
is filled in the building. The bulk of employees are usually skilled me- 
chanics. The electrical equipment is also a very important feature to be 
considered, but as a general rule the electric wiring is fairly well installed 
in plants of this kind, with exception of a few minor defects such as drop 
cords on nails, long cords on lamps for portable use not re-inforced. 
Quite a number of other hazards are found, but of a mild nature, such 
as tempering furnaces which are generally on a cast-iron stand about 
three feet in height and heated by gas, with surroundings well protected. 
Considerable amount of oil is used on the various machines such as screw 
machines, lathes, planers, and so forth, but these machines are generally 
provided with drip pans, so as to take care of the surplus oil. The oily 
waste and rags are generally kept in metal cans mounted on metal legs 
raising can about three inches from floor. In plants where polishing and 
buffing is done, the machines are mostly equipped with a blower system 
for removing the lint. The surplus stock of finishing material such as 
benzine, turpentine and oils, are kept in an oil house detached from main 
building or in a fireproof room. In plants where upholstering is done, 
a considerable amount of excelsior and tow is used, which is generally 
stored in wooden bins and the room kept in fairly clean condition. There 
are a few exceptions where the hazards are not so well guarded as men- 
tioned above, biit are mostly found to exist in the smaller automobile fac- 
tories. All of the above hazards mentioned are found to exist in the 
public automobile garage but of a more serious nature, due to careless 
handling of gasoline used for filling the tanks of cars, and removing oil 
from the various parts connected with the automobile, care of oily waste 
and operating cars in the garage. To summarize, in the writer’s per- 
sonal opinion, the chief hazard in a gasoline automobile factory is the 
arrangement for testing engines, and for filling cars to be put under a 
road test. 


Protection of Automobile Factories in General. 


Automobile factories should be preferably built of brick, and the 
various processes of plant should be separated by good brick cut-off walls, 
with standard automatic tin-clad doors over all openings. All vertical 
openings such as stairways and elevators to be properly protected, in order 
to keep a fire from communicating from floor to floor. The interior of 
building to be of heavy beam or fireproof construction with good heavy 
floors. The testing building should be preferably one story in height 
and well cut off from the main portion of plant, or in lieu of this to be 
done in a room with non-combustible floor and roof, and well ventilated 
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to the outside. A standard brick oil house, well ventilated, should be 
constructed and detached from main building, for storage of finishing 
material, such as benzine, turpentine, rubbing oils, etc. The arrangement 
of the apparatus used in connection with testing gasoline engines, should 
be installed in as near a secure manner as possible. Undoubtedly the 
most efficient protection for a factory of this kind is a standard two source 
supply automatic sprinkler equipment. It would be advisable to have 
a primary supply of high pressure. Special care should be taken to 
provide sprinklers in all closets and beneath all large tables. A good 
supply of approved chemical extinguishers should be well distributed 
through plant, or an inside standpipe be installed with sufficient hose 
at each outlet. A number of sand pails should be placed in finishing 
and testing department. A standard bin should be constructed of 
sheet metal on angle iron frame and placed in the upholstering depart- 
ment for the storage of excelsior and tow, which has a tendency to 
make that part of the plant appear untidy. The proper precautions 
should be taken for filling the gasoline tank of an automobile inside of 
building by providing an approved pump and tank, which for con- 
venience’ sake could be mounted on a truck so as to be moved from one 
machine to the other as needed. The electric wiring should be in- 
stalled according to standard requirements. In most cases it is found 
that the larger manufacturers are fairly well equipped with fire fighting 
apparatus, and substantially constructed buildings, with the various 
sections fairly well cut off. 


THE GASOLINE AND IGNITION SYSTEM OF A 
GASOLINE AUTOMOBILE. 


The gravity of gasoline supply from the tank to the carburetor is 
used in most cases, with the exception of a few which are known as the 
closed pressure system, in which case the gasoline is under a small 
amount of air pressure, drawn from the exhaust. The initial pressure 
is applied by a hand pump located on the dash. There is a small 
auxiliary tank located on the dash, and it is necessary to have about 
one and one-half to three pounds pressure on the main tank which is 
generally located in the rear of the car, in order to raise the gasoline to 
the auxiliary tank. There is a possibility of having too great a pres- 
sure on the main tank, which would cause the auxiliary tank to over- 
flow, and the gasoline would naturally follow the gasoline piping to the 
carburetor which is located under the hood protecting the engine, and 
should this become ignited by a stray spark from the magneto or spark 
plug, a fire might occur. The gasoline tanks are generally constructed 
of No. 20 B. & S. gauge copper and oblong in shape with seams at top 
or ends. Sufficient baffle plates are put in tanks to protect the tank 
from a heavy splash in running over rough roads. The gasoline supply 
line from tank to carburetor as shown in the following cut is of a small 
7-16-inch copper tubing with a filter in this line to take care of all sedi- 
ment. A small valve is located near the tank for shutting off the sup- 
ply of gasoline. 
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THE AUTOMOBILE INDUSTRY. 
The Carburetor. 


As there are quite a number of various makes of carburetors, the 
writer will describe the main working parts of a carburetor used on 
most all gasoline automobiles at the present time. The gasoline in 
entering the carburetor, and before entering the engine, first passes 
through the float chamber (as shown in diagram) where its level is 
automatically regulated by the float. As this float rises it actuates the 
two balance levers at the top of the chamber and pushes down the 
plunger in the center, thus closing the needle valve gasoline inlet at the 
bottom. The gasoline then passes from the float chamber to the mix- 
ing chamber through a spray nozzle that enters the mixing chamber at 
an angle as shown in the cut. The gasoline in this nozzle is the same 
level as in the float chamber, and is thus automatically regulated by the 
float. The main air supply enters the mixing chamber through the 
valve shown at the bottom under the spray nozzle. The amount of 
air is regulated by a small lever. As this air enters the bottom of the 
mixing chamber and passes the nozzle it sucks up a small quantity of 
gasoline, breaking it into a fine spray of gaseous mixture in the upper 
part of the mixing chamber. This mixture is carried from the carbu- 
retor to the combustion chambers of the motor, through the “Y” inlet 
manifold shown in the drawing. The quantity of the mixture that en- 
ters the cylinder chambers is further regulated by a cone-shaped double- 
seated throttle valve in the head of the mixing chamber. There is a 


possible chance of the carburetor overflowing which is generally due 
to a leaking float and becoming filled with gasoline, or that the float 
may jam and bind on the sides of the float chamber. At times it is 
necessary to flood the carburetor before starting the car, on account of 
the lack of air current passing through the mixing chamber. This is 
known as “flooding the carburetor.” 


Ignition System. 


The ignition system used mostly today is of the jump spark type. 
Some manufacturers have a machine on the market with two complete 
systems of ignition. These systems are separate and entirely inde- 
pendent of each other. The battery system that has been used with 
good success on previous models is still maintained, and in addition is 
the magneto system, including the low tension magneto with its own 
distributor, switch, induction coils and spark plug. The purpose of 
the ignition system is to explode the successive charges of gas in the 
head of the cylinders and thus furnish the motive power for the engine. 
The wires from the spark plugs to the spark coil and batteries are 
generally enclosed in a fibre tube or moulded in a solid rubber bar af- 
fording good insulation. Inasmuch as there are quite a number of 
various parts connected with the ignition system such as the spark coil, 
magneto and several kinds of batteries, in would be almost impossible 
to go into detail in regard to the working parts of each. There are 
quite a number of other parts connected with an automobile such as the 
engine, transmission, axles, and so forth, but the writer will not go into 
detail as to the working parts of each. 





THE AUTOMOBILE INDUSTRY. 
THE STEAM AUTOMOBILE. 


A description of a steam automobile must necessarily commence 
with a description of the boiler (known as generator), as this is the 
feature which, more than any other, distinguishes it from all other auto- 
mobiles. The generator is located about in the center of the chassis. 
It is enveloped by an asbestos insulating casing, which in turn is sur- 
rounded by an annular flue, through which the products of combustion 
are conducted downward and are dissipated into the air without their 
escape being in any way noticeable. There are several types of genera- 
tors for automobiles, some with the water at the bottom and steam at 
the top, others with the steam at the bottom and water at the top. 
These generators consist of a number of coils of steel tubing superim- 
posed above one another. The upper coils are generally wound spirally 
and the lower coils are wound in what might be called “gridiron” 
fashion. 


Generator and Burner of a Steam Automobile. 


This illustration shows the generator, together with the burner, 
vaporizer and the pilot light. On the right may be seen the thermostat 
which controls the valve for admitting an auxiliary water supply to 
the generator. The dial of the thermometer is plainly visible from the 
driver’s seat. 

The operation of the generator is as follows: Water is pumped from 
the tank through the feed water heater and into the upper coil and, as 
it is forced into the coils below, its temperature gradually rises. At 
some variable point in the lower part of the generator it flashes into 
steam. In the lower coils the steam receives a high degree of super- 
heat, and in this condition leaves the generator and is conducted to the 
engine. These boilers are generally under a steam pressure of about 
six hundred pounds. 
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Below the coils is located the burner. The fuel is supplied to the 
burner through a copper pipe from a pressed steel gasoline tank, which 
is located at the rear of the car. The gasoline in this tank is under an 
air pressure of about two pounds. The fuel first passes through the 
vaporizer and then enters the burner, where it mixes freely with air 
and burns with a blue flame. A small pilot light is left burning at all 
times. The quantity of gasoline supplied to the burners is automati- 
cally controlled to suit the running condition. The engine is com- 
pound, vertical type with a high and low pressure cylinder. These 
engines are equipped with the necessary pumps for supplying water to 
boiler and returning water from condenser to tank. The engine on a 
steam car is generally connected to the rear axle by a direct shaft with 
a universal coupling. There are quite a number of other parts which 
are common to all automobiles, such as brakes, transmission, axles, 
wheels, oiling system, and so forth. 


THE ELECTRIC AUTOMOBILE. 


The most important working parts of an electric automobile are 
the batteries, motor and controller. The batteries of an electric vehicle 
are of the storage battery type, with the necessary instruments 
mounted on the car, such as the volt-meter which indicates the power 
which is contained in the battery and the amp-meter with its reading 
above zero, indicating the amount of current which is flowing out of the 
battery ; with the reading below zero, the amount which is going into 
it. Each car is generally equipped with from twenty-four to thirty 
cells, depending upon the size of car. Each cell is rated at about two 
volts each. The battery is almost discharged when the volt-meter in- 
dicates one and seven-tenths volts per cell while running on the level 
at normal speed. The controller is an apparatus in connection with 
the electric vehicle, for regulating the different speeds of the machines, 
by throwing in the proper resistance. There are several types of con- 
trollers. The motors are generally designed so that all running is done 
on 48 volts, that is, the battery is at all times in series. There are a 
thousand and one details of automobile construction, such as the cor- 
rect selection of special steels for the various working parts and 
their proper heat treatment, the arrangement of the transmission, the 
brakes, axles, tires and a number of other parts to make up an automo- 
bile, which cannot be adequately treated in this article. 


L. W. THEIS, Inspector, 
Cleveland Inspection Bureau. 
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Processes and Hazards of Women’s Straw and 
Felt Hat Factories. 


The manufacture of hats is divided into two distinct branches which 
are not combined in the same factory, or, so far as is known to the writer, 
under the same management, viz. :—the manufacture of men’s and of wom- 
en’s hats. Each of these branches is still farther divided into the manu- 
facture of straw and of felt hats, the former being for spring and summer 
wear, the latter for fall and winter. It is customary for a firm manufac- 
turing hats for women to make both straw and felt hats, but it is seldom 
if ever that this is true in the manufacture of hats for men. This is due 
to the fact that most of the manufacturers of women’s hats buy their felt 
all made, while those manufacturing men’s hats make the felt from raw 
stock (fur and wool), which does not mix well with straw work. An- 
other reason is the difference in cost, for while a woman’s hat as it comes 
from the milliner may cost many times as much as one for a man the body 
of the woman’s hat costs at wholesale about one-half as much, and so re- 
quires less skilled labor. 

The manufacture of men’s fur felt hats has already been treated in 
the literature of the National Fire Protection Association* and the pro- 
cesses and hazards of manufacturing men’s and women’s straw hats are 
practically the same, so this article will be confined to the processes and 
hazards of making women’s hats. 


STRAW HATS. 


Straw hats are made of straw braid which is imported in large quan- 
tities from Japan, China, Switzerland and Italy. There are two general 
classes or kinds of braid, known to the trade as Chip and Jap. Jap braid 
is made of straw (mostly rice straw ), which in the coarse braids is split up 
the centre, while the finer braids are made of small ends in the natural 
round state; this braid is imported largely from Japan. The chip braid is 
made of thin, narrow strips of wood which are taken from inside the bark 
of poplar trees after being buried for a long time in moist ground; these 
strips are seldom over one-fourth of an inch wide. This braid comes 
largely from Italy. 

While in a moist, pliable condition the straw or wood is woven or 
plaited by hand into strips of braid varying in width from four millimeters 
up, or from one-fourth of an inch in the chip to an inch in the coarse jap; 
this is tied up in bundles or pieces containing from forty to sixty yards to 
the piece. There are some fancy braids made of fine pieces of straw laid 
side by side and held together by threads which are made by machine, but 
the amount made in this way is comparatively small. 

The braid is bought by New York importers who supply the manu- 
facturers of this country. The buyers go to the New York warehouses, 
examine the samples and pick out what they think they can use. In the 
standard braids they usually place large orders, but in the fancy braids the 





*Annual Proceedings of ‘Sixth Annual Meeting. ‘Page 222 
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orders are smaller. Though orders of each pattern may be small there 
are so many patterns used that the stock on hand in each factory is usually 
large. Care is taken not to overstock on any pattern because the styles 
change so much each season that braid unused or “carried over” is often 


worthless. 


PROCESSES. 
Bleaching and Dyeing. 


When the braid reaches the factory it is unpacked and piled in the 
stock bins or racks. Straw braid always comes in its natural or yellowish 
color, of which there are several tints. It is therefore necessary that be- 
fore being dyed any light color it shall be bleached. It is unwound from 
the tight, compact bundles, loosely reeled and as needed carried to the 
bleach house. In city risks where space is scarce the braid is usually 
bleached at other places, but at factories in the towns where there is more 
room the bleaching is a part of the local work. The method of bleaching 
chip braid differs from that of jap; chip is bleached by soaking it in a 
solution of sodium peroxide in water, while jap is soaked in a “bleaching 
solution” for a couple of hours, then dried in the sun and the process re- 
peated two or three times. Jap braid is occasionally bleached by hanging 
it over a pot of burning sulphur, but this method is going out of use. 

After being bleached the braid is dyed the various desired shades and 
colors and then hung ‘up to dry. The dry rooms are usually located over 
the boilers, thus taking advantage of the otherwise wasted heat, but where 
this is impossible dry rooms are built elsewhere and are equipped with 


steam pipes or hot air. 
Block Making. 


It is,of course, necessary that designs and styles shall be known before 
the hats can be made. As in almost all other departments of clothing, the 
millinery styles originate in Paris and from there they are imported. 
Large manufacturers send men there each year for ideas and pattern hats, 
the latter being brought back in the form of buckram or stiffened canvas 
shapes. A designer is usually employed by each manufacturer and from 
these imported shapes new designs are made. The pattern hats then go to 
the pattern room, where plaster of paris casts or blocks of the shapes are 
made; these blocks are made in two pieces—one to fit the upper side of 
the hat, the other to fit the under. Having made the original blocks, 
several plaster of paris and one or two spelter duplicates are cast. A little 
foundry with a small furnace for melting the spelter usually adjoins the 
pattern room and here the blocks are cast in the usual way. 


Sewing. 


The plaster blocks of the under side and the dyed braid are then sent 
to the sewing hall. Each girl is given a block and as she stitches the braid 
she occasionally fits the growing hat to the block, making sure that it is of 
the proper size and shape. The sewing machines which are of the ordi- 
nary type, adapted to the requirements of the work, are arranged on oppo- 
site sides of long tables and belted to a shaft running the entire length; 
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each machine is controlled by a treadle. In the newer and more economi- 
cally run plants each shaft is run by a separate motor. 







Sizing. 






From the sewing hall the hats are taken to the sizing room where 
they are stiffened or sized. Two methods of sizing are in use; one, the 
more common, is to immerse them in a size of animal glue dissolved in hot 
water, the other is to paint them with shellac which may be cut either with 
wood or denatured alcohol or with borax. The hats are then hung on 
pegs or racks to dry. 









Blocking. 






After being sized the hats go to the blocking room where they are 
shaped. It is necessary when working with straw braid to keep it damp 
or it will crack, so before blocking the hats are moistened by passing them 
under a water spray or by holding them over a steam pot. The old 
method of blocking and one still in use in some factories is to stretch the 
hat down onto the plaster block and drive pins through the straw to hold 
it in place; this is called “pin blocking” and is a very satisfactory method 
as far as results go, but a slow and therefore an expensive one. The 
blocked hats are then placed in a dry room to dry under a temperature of 
about 120°. 

The new method is to stretch the hat over a spelter block heated by 
steam or gas and then place a skeleton top block over it; in this way the 
hat is shaped and dried at the same time, very quickly and in a more 
economical manner. When dry the bodies are varnished or shellaced to 
give them a finish. 
















Pressing. 






After being varnished the hats are taken to the press room for a final 
ironing or pressing. The presses are iron frames to which the top and 
bottom dies or blocks are fastened and so arranged that the top dies may 
be lowered and raised; the blocks are heated by gas or steam. The 
coarser braid hats are slightly steamed and then placed on the lower block 
with a thickness of damp cloth between the straw and the metal. The top 
block is then forced down on the hat and held for nearly a minute, then 
raised and the hat removed. This process draws the shellac to the surface 
and hardens it, giving the hat a smooth, polished appearance. The hats 
which are made of the fine, flat chip braid are put into similarly constructed 
hydraulic presses and subjected to a pressure of from one to five hundred 
pounds per square inch for a minute which gives them the appearance of 
being ironed. Some of the soft full braids will not stand the pressure of 
these presses and such hats are ironed by hand with small flat-irons ; this is 
called “hand flatting.” 

















Trimming. 







From the presses the hats go to the trimming or finishing room, where 
tissue paper or cloth is stitched inside the crown, the “two-piece” hats are 
put together and such trimming as the manufacture adds is done. A two- 
piece hat is one which has a larger crown than head size; in such hats the 
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crown is made separately and the brim contains the proper sized head 
space ; the two pieces are then sewed together. Hats made of a soft fancy 
straw with large flexible brims contain wire frames or skeletons to give 
them strength and in the finishing department the hats are also wired. 


Packing. 


After being trimmed and inspected the hats are packed in long cylin- 
drical pasteboard boxes which contain from one to a dozen hats each, de- 
pending on the size and shape, and then boxed or crated for shipment. 


Box Making 


In city risks where room is scarce the paper boxes are often bought 
outside as needed, but in the out-of-town factory box making is a part of 
the regular work. It consists merely of cutting the cardboard to the 
proper size and gluing by hand. It is not done on a very large scale and 
consequently does not require a large amount of stock or cause much 
scrap. 

30x shooks are usually bought in moderate quantities and, since 
there are only five or six standard sizes, there is very little sawing to be 
done and this and the nailing is done by hand. 


FELT HATS. 


In making felt hats the processes are as a rule much abbreviated and 
the hazards lessened. Most women’s felt hats are made of a wool felt 
which is bought in thirty-yard pieces, largely from the wool felt manu- 
facturers, but some of the better grades are made of fur felt which is 
bought in rough shapes or bodies from manufacturers in and around Dan- 
bury, Conn., and Newark, N. J. The writer knows of but three women’s 
hat factories in New England where the fur bodies are made. In these 
factories the fur is carded and blown onto perforated frames which shape 
the bodies. The fur is then stiffened with glue size and the bodies shrunk 
in water. The felt and bodies come dyed in the proper colors so the dye- 
ing processes are eliminated. The felt is cut up into squares of varying 
dimensions and sent to the size room where it is sized in a manner similar 
to that of straw hats. Spelter and plaster blocks are prepared as for 
straw hats. 


Pressing. 


The sized felt is taken to the presses for blocking and shaping. These 
presses are operated by crews of four men who handle from four to six 
presses to a crew. The felt is steamed to soften it then each man seizes 
a corner with a pair of pincers and stretches it over the under block while 
the upper one is forced down onto it. The blocks are clamped together 
and left while the men pass to the next press; by the time the last one is 
completed the first hat has been properly pressed into shape and dried. 
The blocked hat is then “rounded” or shaved of its square outer edges by 
hand. 

Until about three years ago all the scrap and waste wool felt was 
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thrown away, it being considered entirely worthless ; at this time, however, 
it was discovered that it made splendid box toes for shoes and ever since 
the manufacturers have found a ready market for it at from three to eight 
cents a pound, thus saving hundreds of dollars each season. 


Finishing and Lauring. 


The hats are next taken to the lauring (or luring) department for fin- 
ishing. The nap is first raised by scratching the felt with a wire or stiff 
brush and the hairs laid in the proper direction, then a pad of cloth which 
has been heated on a little gas or electric stove and dipped slightly in a 
fatty oil or grease is rubbed around and around the brim and crown in the 
direction of the nap. This lays the nap and gives it a smooth, glossy 
finish. 

The hats are then trimmed, inspected and packed as explained under 
the head of straw hats. 


GENERAL FEATURES. 


The straw and the felt seasons each cover a period of about six 
months one overlapping the other slightly to supply local trade and each 
season, as in other similar classes of manufacture, is about six months 
ahead of time. There is also a dull period between seasons of varying 
lengths depending upon the prevailing weather condition. While as much 
business may be done in the felt season, the number of employees is much 
less than during the straw season. 

New York City is the American headquarters for the millinery trade 
and each large manufacturer maintains a New York City office and sales- 
room. Indeed this city is so much the centre that manufacturers and 
wholesale jobbers of the same city go there to sell to and buy from each 
other and at certain seasons buyers and sellers from all over the country 
congregate there to place their orders. 

The styles and tastes in millinery are so fleeting and, changeable that 
no stock is made up by most factories until the orders are taken, and the 
hats are shipped with extreme haste so there is never an accumulation of 
finished stock. There is bound to be, however, for reasons previously 
given, a large amount of straw stock on hand during the straw season. 

The material of which the hats are made is clean and must be kept so, 
also there is little waste material, therefore these factories are usually kept 


very clean. 
HAZARDS. 


There is every ordinary reason why hat factories should be in well- 
built, well-protected buildings with all the modern means of protection, yet 
because the work is light and the factories located largely in the smaller 
towns, the buildings are apt to be lightly constructed and not modern. 
The material used is quite inflammable and safety demands good care and 
good protection. 

Storage. 


From the standpoint of safety the raw stock, particularly the straw 
braid, should be kept in a detached or cut-off storehouse, preferably of 
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fireproof construction, and divided into two or more fire sections. The 
braid is not of itself hazardous, but once afire it burns very rapidly. 

The wool and fur felts are not very inflammable and are not stored 
in large quantities. 


Dyeing and Bleaching. 


There is no hazard connected with the commoner method of using 
bleaching solution which is bought in liquid form. If, however, the 
bleaching be done by burning sulphur under the braid it should be done in 
small detached buildings and great care taken to prevent the overflowing 
and running of burning sulphur. The pot should be so protected as to 
make it impossible for the braid to fall into it, and the floor should be of 
non-combustible construction. 

If bleaching is done by sodium peroxide the greatest care should be 
exercised. This substance usually comes in ten-pound tins, and it is 
necessary to keep it tightly covered as it is hydroscopic. It is mixed in 
water, making peroxide of hydrogen which is' the bleaching agent. The 
main supply should be kept in a dry out-building and only a small 
amount brought in as needed. 

It is its great affinity for water that makes sodium peroxide hazard- 
ous. If a small amount is placed on paper and a few drops of water 
added, enough heat is generated to cause the paper to take fire. 

It is therefore necessary that this process be carried on in a small de- 


tached building where there is but little value, or in a room that is prac- 
tically fireproof. If carefully used the hazard is not severe, as the 
amount of water is so much in excess of the salt that the rise of tempera- 
ture is small. However, if spilled about on wooden benches and floors 
and then wet it is liable to cause a fire. 

There is no particular hazard to the drying processes; little or no 
acid is ever used and the materials are not inflammable. 


Sewing. 


Ordinary care should be taken in oiling the shafting and machines 
and no oily waste allowed to accumulate. A small machine shop is usually 
a part of the factory in which small repairs are made and waste cans 
should be provided for the oily waste. 


Sizing. 


If glue- or borax-cut shellac size is used there is no attendant hazard, 
but if alcohol shellac is used care must be taken that the alcohol fumes are 
properly carried off. In sizing, and in drying particularly, the alcohol 
fumes are liberated freely and, since the amount of alcohol used is not 
large enough to pay for reclaiming, the fumes are allowed to pass off into 
the air. This is dangerous if the ventilation is not very good, and if open 
gas or oil lights are used. Only one day’s supply of shellac should be 
kept inside the factory and all alcohol should be stored outside under lock 
and key. This hazard is covered more fully in articles on stiff hat fac- 
tories. 
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Blocking. 


There is ordinarily nothing hazardous about the blocking of hats. 
The dryers used in pin-blocking are not run higher than 120° temperature, 
but ordinary care must be taken to see that the steam pipes are kept free 
from combustible material and properly bushed where passing through 
floors. Where the blocking is done on gas-heated blocks the piping 
should be properly installed, care being taken that the blocks stand high 
enough above the bench that the reflected heat will do no harm. As little 
flexible tubing as possible should be used and this should be of good qual- 
ity and well installed. There should always be a cock on the permanent 
piping near where the flexible pipe joins it and this should be closed when- 
ever the blocks are not in use. If hand irons are used the gas stoves on 
which they are heated should be fastened down to the bench. 


Varnishing. 


No more than one day’s supply of varnish should be allowed inside 
the factory at any one time and the mixing and use of it should not be 
allowed near gas or lamp lights. It would be well to do the varnishing 
in a cut-off section, or in a detached building if possible, but where im- 
possible it should be done near open windows or in a well-ventilated room. 
The quantity of varnish used is not large. 


Pressing. 


If the gas piping to the machines is properly installed there is no 
great hazard in this process. As little flexible tubing as possible should 
be used and this should be well installed. The hazards attending the re- 
pairing and vulcanizing of leaky rubber discs used on the hydraulic 
presses, which formerly was performed at most of the factories, have now 
been largely eliminated by having the work done by outside parties who 
make it a business. 


Finishing. 


Each factory has a small hand printing-press used for printing the 
tickets which are sewed onto the hats. This necessitates the use of gaso- 
lene or naphtha for cleaning the type and it should only be used from a 
small safety can and never near an open light. The dirty rags, of which 
there will be only a small quantity, should be carried to the boiler room 
each night. 

Lauring. 


The laure stoves should be carefully arranged and if the factory is 
lighted by electricity these stoves should be heated by it. The grease pot 
should be kept far enough from a gas-heated stove to prevent the flame 
flashing over and a metal can should be provided in which the old charred 
pads may be put. 

Gas Generators. 


Most of the country factories are located in towns where there is no 
public gas plant and so have to resort to the gasolene gas generators. 
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Great care should be taken'to see that these systems are properly installed 
in strict accordance with the rules and that the storage tank is under- 
ground and that it and the generator are at least thirty feet from the 
building. Whether the gas used be the public retort or gasolene gas it is 
a wise provision that it be shut off each night at the main valve or at 
least on each floor. Care should always be taken when lighting the gas 
that the matches be not carelessly thrown onto the floor or where they will 
do harm. It is well to have the foreman of each department look after 
the lighting and be responsible. 


Casting. 


The casting of the spelter blocks should be carried on in a cut-off 
section or in a detached building if possible. The melting pot should be 
mounted in a solid brick arch and, unless the floor is of dirt or concrete, 
sheet metal should be laid for a distance of two feet around the furnace ; 
the woodwork if within a foot of the arch should be protected with sheet 
metal, back of which asbestos paper should be laid or else a half-inch 
space should be left between the wood and the metal. The flue leading to 
the chimney should be carefully constructed and well supported. As 
little coal or coke as possible should be kept inside. 

The amount of casting done is small, two men at the most usually 
being employed in this department. 


FIRE RECORD. 


The fire record of this class of factories is good. There have been 
but thirteen fires reported to the National Fire Protection Association 
from all causes. The record is as follows: 


RNR NOES 5650 ice ig ees ke 
Dry Room, 

Bleach House (Straw [ell in Fire),... 
SARS NT UNAM he ia ease See ec de 
Unknown, 

are 
Incendiary, 

TSEC RS aa Ses Roe es 


DWIGHT W. SLEEPER, Inspector, 


The Underwriters’ Bureau of New England. 
March, 1909. 
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Concrete as a Material for Fire proof 


Construction. 


In considering the value of concrete as a material for fireproof con- 
struction, it is well to remember just what the ingredients of this material 
are and how they are put together. Well-made stone concrete consists of 
crushed stone or gravel, sand, and Portland cement. Each particle of 
sand is coated with cement, and each piece of stone in the concrete is 
coated with mortar ; so that in well-made concrete any piece which is taken 
out will be found coated nearly uniformly with gray mortar. In the best 
concrete, the stones are graded in size, and naturally under the tamping 
and handling the smaller stones sift in between the larger ones and form 
a compact mass. The spaces between these are practically filled with the 
mortar. 

The effect of fire upon different kinds of stone varies greatly, and 
accordingly the effect of heat on concrete made of different kinds of stone 
will vary considerably ; but it is to be noted that instead of being exposed 
directly to the heat, each stone is protected by at least a film of mortar, and 
this mortar is much less affected by heat than stone of almost any kind. 
If a block of concrete is put in a fire and heated red-hot, then taken out, it 
will be found that the whole mass instead of being hard as when it went 
in has become softened,.and that it will crumble under a severe blow. 
But it will also be noticed that the general shape of the block is much the 
same as when it went into the fire. Pieces have not dropped away from 
the outside, but in general the whole mass has kept together. Single pieces 
of stone on the surface may be found disintegrated, but in through the 
mass the heat has apparently come so gradually that if the mass is broken 
in two the stones will generally come out as they went in, and each piece of 
stone will be coated with mortar. That is, the fire has softened and 
injured the whole mass but it has not caused it to explode or crumble 
away into dust; and this speaks of a fire that will heat the entire concrete 
mass red—a fire much hotter than is likely to be experienced in a confla- 
gration. If the surface of the concrete had been exposed to a similar heat 
for a short enough time so the interior of the mass did not get very hot, it 
would be found that the surface would crumble for a little way and that 
beyond that as the heat decreased the concrete would show considerable 
strength. A test of a block of concrete with a flame will show that con- 
siderable heat has to be applied for a long time in order to affect anything 
but the outer surface. 

This is the general experience with concrete floors in fires. The 
under side usually shows somewhat crumbled—seldom for more than an 
inch or so. Beyond this crumbled portion, the concrete shows its original 
strength and unchanged appearance. This leads to the consideration of 
the proper design for concrete floors. The strength of reinforced concrete 
construction depends upon the compression of the concrete in the upper 
part of the floor and the tension taken up by the steel in the lower part. 
It is necessary, accordingly, to protect this steel by concrete enough so that 
the whole floor can be exposed to a fire, the outer part of the concrete can 
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be crumbled and the steel still remain unheated and embedded in concrete 
which retains its original figured strength. It would be absurd to claim 
that steel embedded in concrete which had been softened by the action of 
fire was doing the work which it was figured to do; and it is obvious that 
the steel heated beyond a certain point would begin to give and the floor 
to settle. 

The design of columns is based on the bearing capacity of concrete per 
square inch of cross section; and if the outer surface of a column is 
softened, it is obvious that just so many pounds of bearing capacity have 
been taken from the strength of the column. 

The recent advertising and writing regarding concrete has unfortu- 
nately emphasized the cheapness of this material for fireproof construc- 
tion instead of its excellences and its limitations. The general belief in 
the cheapness of this construction and the fact that much of the designing 
has been handled by contracting firms whose only interest was to produce 
the work at as low a cost as possible to themselves or to the owner, has 
led to much very light construction—light both as to its carrying capacity 
and (in many cases) exceedingly light if considered under the action of 
fire, where beams, girders, and columns may lose an inch or so of their 
surface. In the case of such a light design where there is no strength of 
steel and no cross section of concrete to spare in order to carry the 
theoretical load with the theoretical factor of safety, the most that can be 
said after the building is subject to fire is that the structure itself is non- 
combustible, and that it will be exceedingly difficult to repair the floors 
and columns so as to make them capable of carrying the figured loads with 
the figured factor of safety. 

It is probable that only the tremendous strength of well-built concrete, 
—a strength probably far in excess of the theoretical—would make it 
possible for such light buildings to be put back into their original work. 
This means that in a conservative concrete design there should be con- 
crete enough used so that not only the steel but the concrete immediately 
about it shall be thoroughly protected from the action of ordinary fires. 
The extra cost of such protection is slight in the total cost of a building. 
The extra size of columns seldom would make a practical objection. In 
case such a building was burned, the replacing of the injured concrete by 
plaster would be simple and the strength of the structure would be unim- 
paired. In the case of the light design, the strength of the structure 
could well be impaired so greatly that the safety of the building would be 
in question; and should the question of the removal of the whole struc- 
ture arise, the owner of a reinforced concrete building would be facing a 
serious expense and one that designers of concrete buildings do not care 
to consider. . 

The whole proposition comes down to the willingness to build the 
structure properly ; and to do this, it is necessary to have the advice of a 
thoroughly honest and experienced designer, and to give him leeway 
enough on the price so that he may design for emergencies and not simply 
design a non-combustible building capable of carrying certain loads pro- 
vided a common contingency such as fire does not arise. Anyone who has 
tried to increase the strength of a weak concrete floor realizes the expense 
and the unsatisfactory results which come from such effort, and will be- 
lieve fully in handling reinforced concrete construction in a conservative 
way so they will feel sure that their work is handled according to the best 
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practice available. A well-designed, well and honestly built concrete 
building is one of the best, both from the fire risk and the maintenance 
standpoint, that an owner can buy. A badly built structure, or one im- 
properly designed, is probably one of the most unsatisfactory structures an 
owner can put on his premises. The emphasis must be laid on the neces- 
sity of thorough handling in order to obtain proper results rather than 
any cheapness of the material. Even the best built concrete building is 
economical in first cost and it is a shameful thing to risk the safety of any 
building to save money on the least expensive type of fireproof construc- 
tion. 


M. C. TUTTLE, Secretary, 
Aberthaw Construction Company. 
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Hazards of Garbage Tankage. 


The hazard of garbage tankage in connection with fertilizer risks 
has been thoroughly investigated by the South-Eastern Underwriters’ 
Association. This subject has been made up for discussion be- 
fore the Executive Committee of the Association in times past and 
was finally referred to a Committee of Three of which A. M. Schoen, 
Chief Engineer of the Association, was a member. Mr. Schoen, 
after visiting several sections of the country, has made a report, 
which has been accepted by the Executive Committee, and which reads 
as follows: 


AMMONIATES IN FERTILIZERS. 


Hazards of Ammoniates in Fertilizer Factories.—Following in- 
structions from the Executive Committee, I have been for the past 60 
days conducting an investigation of hazards incident to the storage and 
handling of those ammoniates most commonly used in connection with 
the mixture of fertilizers in this territory with a view to determining 
the relative fire hazard involved, especially that incident to the storage 
of garbage tankage. 

In connection with this work I first visited plants where the waste 
food product of large cities is received and treated, and later went to 
various points for the ptirpose of conferring with and obtaining the 
views of manufacturers making use of these materials. 

Under one process | found that after cooking the garbage to re- 
move the grease and drying out the residium, the solid matter left, 
which constituted the garbage tankage, was conveyed to a storage 
building where it was piled in bulk for some weeks to allow of a pro- 
cess of steaming out that seemed to continue after storage; after this 
time it was sacked and allowed to sweat for eight or ten days longer, 
at the end of which process the manufacturers claim that the material 
becomes entirely safe to store as there is not sufficient moisture left to 
make it in the least liable to spontaneous combustion. 

I noted that the rise in temperature in some of the sacked goods 
was such that the bags were too hot to hold the hand against them, and 
on the outside of many of them a considerable efflorescence had formed 
showing very conclusively that the process of steaming, sweating, fer- 
menting or whatever it may have been and the consequent generation 
of heat inside the mass was by no means completed when the goods 
were sacked. 

The manager claimed that after being stored for the time and in 
the manner described above this tankage had become innocuous. It is 
considered inadvisable, however, to keep this tankage on storage in 
large quantities for any great length of time. 

This process for removing the grease and preparing garbage is a 
mechanical one and, judging from reports received and material ex- 
amined, is hardly so thorough in reducing the liability of the goods pro- 
duced to spontaneous combustion as the hydro-carbon process used in 
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some of the plants in the country. The material obtained from these 
latter plants appeared to be less fluffy and more nearly approaching the 
form of powder, and is reported by the users to be less susceptible of 
moisture absorption and safer to use and store. 

Conference With Manufacturers.—Although a great many of the 
most practical and experienced fertilizer men of the South were seen 
and gave their views freely there was a remarkable lack of unanimity 
in their ideas. Some thought garbage tankage non-hazardous; others 
that some hazard was involved, but could be quite eliminated by ordi- 
nary care and foresight in handling; while still others considered the 
hazard so extreme that storage should be allowed only in the open and 
at a distance from any building. 


TESTING FISH SCRAPS. 


Equally divergent views were held regarding fish scrap, but this 
might be accounted for to some extent by the difference between green, 
partly dried, and acidulated fish scrap. There is also some difference 
between the garbage tankages from different cities depending princi- 
pally on the difference in the treatment to which it has been subjected. 

Two of the gentlemen with whom I conversed were of the opinion 
that all hazard would be removed from the fish scrap by having it finely 
ground, but they were unable to adduce any reason for this, and fur- 
ther conversation with chemists well versed in this work would seem 
to indicate that there is no merit in this contention. One well-known 
authority stated that they’ considered fish scrap which had never been 
properly dried much more hazardous than scrap once thoroughly dried 
and afterwards acquiring the same percentage of moisture. 

On one feature the manufacturers were practically unanimous 
which was that, slaughter house blood and bone, and other similar 
tankage are innocuous. There may have been fires in the past from 
these ammoniates but I was unable to obtain record of any. 

One feature that I investigated with especial care was the liability 
to inflaming in these tankages after the mass has been thoroughly 
heated. The users generally claimed that although they had seen it 
char they had never known either garbage tankage or fish scrap to 
burst into flame. I found only one exception to this, and in this in- 
stance which was a fish scrap fire it was claimed that a flame was seen 
to run over and play along the surface of the mass as if a gas were 
igniting and burning. The garbage tankage manufacturers claim that 
their goods will not inflame when stored in bulk but when in sacks the 
cloth in these latter will inflame; it is for this reason that they advise 
storing in bulk rather than in bags. 


DANGER OF OIL REMAINING. 


In connection with fish scrap it was felt that the hazard was due 
very largely to the oil remaining in the goods. This is, of course, sup- 
posed to be reduced to a minimum, but there is a possibility of a larger 
quantity being left than is intended. Both the shippers and users ordi- 
narily make an analysis of these goods making a record of the moisture 
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content, potash, ammonia and phosphoric acid, but I was unable to find 
that any test is made for oil in consequence of which this may well re- 
main a variable and unknown factor. 

I found most of the managers and superintendents of fertilizer 

plants, with whom I talked, well posted as to the hazards liable to be 
involved in the storage of garbage tankage and no doubt the failure to 
have more fires from this cause has been due to their being cognizant 
of the danger and having taken precautions accordingly. They claim 
that under no circumstances will they unload a cargo of it except in 
clear weather and most of them are strong in the belief that by piling 
the bags inside the warehouse in small piles leaving passageways be- 
tween and thus allowing free ventilation the hazard may be practically 
eliminated. One manager keeps steel rods inserted at different points 
in the pile and makes it part of the watchman’s duty to examine regu- 
larly and report on any rise in temperature of the rods over that in the 
room. . 
The manager of one large plant in voicing his views of garbage 
tankage and its hazards stated that at one time he had four thousand 
tons of it on hand and one of the duties assigned to one of his men was 
to put out the fire in this pile of tankage every morning. 

Most of the officials seem to feel that it would not entail any great 
hardship on them to be without garbage tankage; said if severe re- 
strictions were imposed they would discontinue using it and it did not 
seem to make much difference to them one way or the other. The only 
complaint they made was at having the rule sprung on them in the 
middle of the season when they could not meet it. 

Tests.—Such tests as were possible with the crude facilities at 
hand were made to determine the relative rate of heating of garbage 
tankage, fish scrap and slaughter house tankage and demonstrated that 
the former responded most rapidly to the application of moisture. The 
test for inflaming showed that when subjected to severe heat through- 
out the mass both garbage tankage and fish scrap would inflame, the 
latter inflaming to a much greater extent than the former. In both 
cases a gas seemed to be given off and it was this which burned with a 
flame. In the case of the garbage tankage the flame burned close to 
the surface of the pile and was never very strong, the flame from the 
fish scrap being much more decided and reaching to a greater height. 

A test should have been made for oil or grease and also for mois- 
ture content but without any facilities these tests were impossible. I 
understand that the maximum moisture content accepted by the user 
in fish scrap is 138% while that in garbage tankage is about 8%. These 
percentages are claimed to be on the safe side so far as the fire hazard 
is concerned. From putting together the information obtained in 
various directions at Barren Island I reached the conclusion that the 
critical point in garbage tankage would be in the neighborhood of 12% 


of moisture. 


CONCLUSIONS. 


As a result of the above investigations I have reached the fol- 
lowing conclusions: 
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1. Of the various ammoniates used in fertilizer factories, garbage 
tankage and fish scrap are especially liable to spontaneous combustion 
unless reduced to and maintained at a low moisture and grease content. 

2. Slaughter house blood and bone and similar tankages made 
from the refuse of packing houses offer such slight hazard, if any, that 
they need not be considered in this report. 

3. Neither garbage tankage nor fish scrap inflame readily or vio- 
lently and therefore the exposing hazard therefrom is low, the princi- 
pal hazard to be anticipated is from woodwork or other combustible 
material coming in direct contact with the tankage. 

4. Garbage tankage and fish scrap should be kept free from mois- 
ture and not transferred between carriers and warehouses in wet 
weather or stored under leaky roof. 

5. Garbage tankage and fish scrap if on storage should be kept 
advisedly in bulk, should be kept outside of main buildings, or if al- 
lowed in such buildings should be stored in reinforced concrete bins, 
specifications for which should be obtained from the South-Eastern 
Underwriters’ Association. 

6. I do not consider it feasible to obtain safety by confining the 
material to small piles as these details of storage would hardly be ob- 
served should the plant become pressed for storage space. 

%. The factors controlling the degree of hazard incident to this 
storage are: 


(a) Quantity of ammoniate stored. 

(b) Length of time on storage. 

(c) Manner of storage (details of ventilation, etc.). 
(d) Moisture content. 

(e) Grease or oil content. 


A. M. SCHOEN, Chief Engineer, 
South-Eastern Underwriters’ Association. 
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Freezing Preventatives for Water Pails and 


Chemical Extinguishers. 


l‘ire insurance engineers are frequently asked to recommend some- 
thing that may be added to water pails and chemical extinguishers to 
prevent their contents from freezing. The following facts and tables 
concerning materials that will lower the freezing point of solutions 
may be of interest to such, and serve as suggestions, to be used accord- 
ing to the needs of the case in hand. No specific recommendations are 
made. 


COMMON SALT. 


Common salt has been much used to prevent freezing of water in 
pails, and so forth, but it does not lower the freezing point sufficiently 
to be of very great use in average cold weather. If the solution is too 
concentrated its disagreeable propensity to “creep” and crystallize all 
over the receptacle makes it extremely objectionable. It will always 
attack and rust metals with more or less rapidity. 

Common salt, or sodium chloride, is the only salt that has been 
recommended for use in chemical extinguishers, and this only by a few 
manufacturers. They advise the use of one quart of salt, for a three- 
gallon tank. This will lower the freezing point to about 15° F. above 
zero, but will not withstand a continuous cold spell in northern cli- 
mates. 


CALCIUM CHLORIDE. 


This is a white, solid substance, like common salt, which makes a 
colorless solution when dissolved in water. Unlike salt it does not 
rust metal. It has, however, a tendency to attack solder. Because of 
this, and also the chemical reaction that would be involved, it is not 
suitable for use in chemical extinguishers. A small amount of lime 
added to the solution will remove any tendency to acidity. It has no 
odor and will remain odorless even if left standing for a long time. It 
will not evaporate nor form sediment. Calcium chloride is hydro- 
scopic and will quite readily absorb moisture from the air. If water 
freezes, this salt will not crystallize out, and, more important, it does 
not “creep” and “grow” (crystallize) over the receptacle as does com- 
mon salt. 

Calcium chloride is sold in thin sheet iron drums of 600 pounds 
capacity, at $20 per ton, and is also put up in 100-pound kegs at about 
five cents per pound. It can be bought from any dealer in heavy 
chemicals. If one is using much calcium chloride, it is preferable to 
regulate the strength by using a special hydrometer marked in 
“Degrees Salometer,” as well as in “Degrees Beaumé.” 

The following table shows the temperature at which water will 
freeze, with given quantities of calcium chloride in solution. It also 
gives the degrees Salometer and degrees Beaumé at 60° F. 
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Pounds Per Gallon of Water. Temperature of Freezing. Degrees Salometer. Degrees Beaumé. 


Fahr. 13 3 
Fahr. 27 6 
Fahr. 36 9 
Fahr. 40 10 
Fahr. 44 11 
Fahr. 52 13 
Fahr. 62 15 
Fahr. 80 20 
Fahr. 88 22 
—8-11 Fahr. 95 24 
—17-19 Fahr. 104 26 
—27%-29 Fahr. 112 28 
—39-41 Fahr. 120 30 
—50-54 Fahr. 124 32 
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GLYCERINE. 


This is a colorless, viscid liquid, without odor, and miscible with 
water in all proportions. It has a specific gravity of approximately 1.25. 
Glycerine has no effect upon metals, but has a tendency to disintegrate 
rubber. It has been stated, however, that the continued use of glycerine 
in water renders it liable to a decomposition that would develop com- 
pounds having a corrosive action on metals. It might be advisable to 
test with litmus paper occasionally, for acid reaction. It is probable that 
if this occurred in a chemical extinguisher the acid would be neutralized 
by the sodium bicarbonate with the generation of a small amount of car- 
bonic acid gas. Owing to the difference in density, considerable pains 
needs to be used, when mixing the glycerine with water, to insure a 
perfect solution. 

Glycerine is sold in metal drums of 1,300 to 1,400 pounds capacity, 
at about 16 cents per pound. In smaller quantities, put up in barrels, 
and so forth, to order, it sells for 18 to 20 cents per pound. It can be 
procured from drug and chemical dealers. 

Glycerine is recommended for use in chemical extinguishers by some 
manufacturers. It is even suggested that extinguishers containing a 
glycerine solution will put out more fire than the ordinary charge. This is 
explained by the fact that little globules of carbonic acid gas are better 
carried to the seat of the fire where they are released by the impact. 

When using glycerine, it.should be remembered that one gallon con- 
tains 101%4 pounds. 


Pounds of Glycerine Per Gallon Solution. Temperature Solution Will Withstand. 


314 +10° Fahr. 

54 —10° Fahr. 
Quarts of Glycerine in a Standard Extinguisher. 

3% —4° Fahr. 

4 —10° Fahr. 
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WOOD ALCOHOL. 


Wood alcohol is too well known to need description. The disadvan- 
tages inherent in both calcium chloride and glycerine solutions are elimi- 
nated by the use of alcohol, in that it has no injurious action on either 
metal or rubber. Its use, however, would of necessity introduce a hazard 
that might become serious. A solution will become inflammable with 
about 50 per cent. alcohol, and would vaporize at a greater dilution. This 
could not be used in chemical extinguishers owing to the reaction that 
would be involved with the acid. 

The freezing point of different solutions is shown in the following 
table: 


Per Cent. Alcohol. Temperature in Degrees Fahr. That Solution Will Freeze. 
10 +18° 
15 415° 
25 0° 
40 —24° 


Wood alcohol is sold in barrels of about 50 gallons capacity, at the 
present time, from 53 to 54 cents per gallon. In small quantities it would 
sell at not less than 60 cents per gallon. Denatured alcohol at the present 
is quoted at 48 cents. 


OTHER SUBSTANCES. 


It is probable that the ordinary charge of sodium bicarbonate, as used 
in a standard chemical extinguisher, will: depress the freezing point of the 
solution to about 25 or 20° F. above zero. 

Substances such as ammonium nitrate and ammonium chloride 
(sal ammoniac), that have the property of lowering the freezing point 
of solutions, have been proposed, but because of the avidity with which 
they attack metals, are quite inadmissible. 

It is said that solutions of borax, potassium oxide and sodium sul- 
phate have a freezing point considerably below zero, but these substances 
have not been studied. 


SULPHURIC ACID FOR CHEMICAL EXTINGUISHERS. 


Sulphuric acid is supposed to be able to withstand extreme cold, yet 
it is occasionally found frozen solid in the bottle within a chemical ex- 
tinguisher while the soda solution remains unaffected. This seeming con- 
tradiction can be readily explained. 

Sulphuric acid in its commercial form, known as Oil of Vitriol, has 
a specific gravity of 66° Beaumé. * At this density it freezes at —29°. 
At 65.5° density it freezes at +13.4 and at 65° density it will freeze at 
+33.1° F. The appended table and diagram will show these changes 
more clearly and exhibit the peculiar characteristics of these changes. 

Sulphuric acid is very hydroscopic, and, as may be seen from the 
table, a very slight dilution will send the freezing point above that of 
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water. Sulphuric acid, once frozen, melts very slowly, and it is a far 
more serious matter to have this freeze than the water solution. Hence 
great care should be taken to see that the sulphuric acid is of the proper 
density. The ordinary loose porcelain or lead stoppers used on all ap- 
proved extinguishers do not fit tightly enough to prevent some absorp- 
tion. It is slower where the new deep cup stopper is used. A suggested 
remedy is to place a-tablespoonful of kerosene oil into the bottle of acid. 
The oil floats on top and makes a seal. Also see that the bottle is set in 
the cradle properly and the cover of tank screwed on tightly. 

The rate of absorption will vary so much according to local condi- 
tions that it is impossible to give the time necessary to render the freezing 
point of the acid above that of water. If an extinguisher is placed at a 
warm point, near a boiler room for instance, the air in the space around 
the bottle opening becomes more moist and the absorption will be more 
rapid. Where, however, the extinguisher is placed at a cool, dry point, 
the air is not so moist, and the absorption will be slower. For this reason, 
the absorption will ordinarily be slower in extinguishers which are ex- 
posed to cold weather. 

It must be remembered that the retardation of chemical action between 
the acid and solution that is likely to take place at low temperatures can- 
not be overcome by any means suggested to overcome freezing. This 
must remain an adverse factor in the use of extinguishers in cold premises. 

Table No. 1 shows the characteristics of commercial sulphuric acid 
known as Oil of Vitriol. This acid has a density of 66° Beaumé, and 
actually contains but 93.19 per cent. of C. P. sulphuric acid, the remainder 
being water. But, as acid of this density is the ordinary commercial acid, 
it will contain 100 per cent. oil of vitriol. We are only concerned with 
the results of adding water to this acid. 

Table No. 2. As a guide in the field it may be convenient to esti- 
mate roughly the probable freezing point of acid in the bottle of a 
standard cherhical extinguisher, according to the level of the acid above 
the proper level mark on the bottle, due to its absorption of water. 

Assuming the original contents of a standard acid bottle to be oil 
of vitriol of 66° Beaumé and at the proper level, the addition of each 
one-eighth inch of water above that level will vary the densities and re- 
sultant freezing points approximately as given. It must be remembered, 
however, that this table can only be used as an approximation, for the acid 
may not have been of standard strength, and the bottle may not have 
been filled to proper level. 

Curve No. 1. Exhibits graphically the varying freezing points of 
oil of vitriol, according to densities. 

Curve No. 2. Exhibits graphically the varying freezing points of 
the bottle of acid according to the height of acid above the proper level. 
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TABLE NO. 1. 


Degrees Beaumé. Freezing Point Per Cent. Per Cent. 
Degrees Fahr. Oil, of Vitriol Water 

66 —29 100.00 000.00 
6534 swe 98.51 1.49 

65% +-13.4 97.22 2.78 

65% +24.6 96.10 3.90 

65 433.1 95.13 4.8% 

6434 439.9 94.23 5.77 

641% +41.1 93.40 6.60 

6414 443.6 92.64 7.36 

64 +46.4 91.92 8.08 

63 +46.1 89.43 10.57 

62 439.1 87.24 12.76 

61 +27.3 85.23 14.77 

60 +12.6 83.35 16.65 

59 — 7 81.54 18.46 
(Below) —40* 79.79 20.21 

—59 73.11 26.89 

—27 66.72 33.28 

—18 63.65 36.35 

—15 62.13 37.87 

— 14 60.60 39.40 

—20) 59.09 40.91 

—23 57.58 42.42 

—t1 51.61 48.39 

—60 47.20 52.80 

—70 45.74 54.26 

—81 44.28 55.72 

—91 42.83 57.17 

—97 41.40 58.60 

Sill 39.98 60.02 

—82 38.55 61.45 

—it 37.16 62.84 

—23 30.34 69.66 

—-16 29.00 71.00 

— 18 25.14 74.86 

+ 1.6 23.87 76.13 

+14.7 17.58 82.42 

+22.8 11.56 88.44 

+ 28.1 5.67 94.33 

+32.0 0.00 100.00 


* Exact point indeterminate. 
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Height of Liquid Approximate Density Approximate Freezing 
Above Acid Level Degrees Beaumé Points 

inch 6414 +44 

inch 2 +34 

inch 5 —22 

inch Below —40* 

inch —49 

inch —30 

inch —19 


inch —14 
point indeterminate. 
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J. ALBERT ROBINSON, Inspector. 
The Underwriters’ Bureau of New England. 


“March, 1909. 









EDITORIALS. 


Editorials. 






Thirteenth Annual Meeting of the National Fire Protection Asso- 
ciation will be held on May 25th, 26th and 27th, in the Assembly Room 
of the New York Board of Fire Underwriters, 32 Nassau Street, New 
York City. The meetings will be called to order promptly at 10 a. m., 
and printed program will be sent to members in accordance with the 
usual procedure. 

A full attendance is desired, in order that the important matters 
which will come up may receive best consideration, and we think that 
several of the reports and papers to be presented will be of more than 
ordinary interest. 

The following special features have already been arranged for: 

Memoranda of Recent Efforts to Create the Office of State Fire 
Marshal. By Mr. Clarence Maris, Assistant Fire Marshal of the State 
of Ohio. 

A Paper on Concrete Construction. By Leonard C. Wason, Presi- 
dent of the Aberthaw Construction Company. 

A Paper on New York High Pressure Fire Service. By Mr. 
Alfred G. Patton of the New York Fire Insurance Exchange. 

This latter to be followed by a visit and exhibit of the apparatus 
at one of the pressure pumping stations. 

















The Missouri Fire Prevention Association is circulating through- 
out the state suggestions for the prevention of fires. This kind of 
publicity work must be of material value and it is indeed encouraging 
to note that greater interest is being taken in this subject. 

Some of the suggestions for protection and prevention made by 
the Missouri Association are as follows: 

A large part of the fire waste of this country is directly due to untidy condi- 
tions and other faults of management. A careful inspection of your entire premises 
daily will assist this office in bringing about a decrease in the fire waste. 

Ashes should be kept in metal receptacles and never in paper or wooden barrels 
or boxes. 

Oily rags or waste should be kept in standard metal waste cans and contents 










removed and burned each night. 

Rubbish should never be allowed to accumulate in buildings or near same. 

Spittoons should be made of metal and never contain sawdust or other com- 
bustible material. 

Gasoline, naphtha and other volatile oils should not be kept in building. 

Gas brackets should have rigid fixtures; where necessary to use swinging 
brackets all exposed woodwork should be protected with sheet metal, leaving an air 
space. Metal bells should be placed over gas jets on low ceilings. 

Steam pipes should be kept clear from all wood and other combustible material. 

Open flue holes should be protected with sheet iron or, better, be bricked up. 

Electricity, when improperly installed, is hazardous; see that your certificate of 
approval covers the entire installation; lamp cords should not be hung on nails or 
Confer with city 

















wrapped around any piping; paper shades should never be used. 








430 EDITORIALS. 


electrician when changes are ‘contemplated. Do not allow employees to tamper with 
electrical installation. 

Stove pipes should be run direct to brick chimneys and never through floors or 
partitions ; protect floors under and about stoves with brick, cement or sheet metal. 

Stairways should be kept clear at all times; never place any stock or shelving 
on stairs. 

Aisles of good width should be maintained at all times; never pile stock in 
front of windows or against doors, as it handicaps the firemen in case of fire. 

Fire doors and shutters should be closed every night, and stock should never 
be placed so as to hinder the ready closing of these fire stops. 

See that all fire extinguishing apparatus is in good working order. 

Paper or rags saturated with printer’s ink will produce spontaneous combus- 
tion. 

Damp lampblack will spontaneously ignite. So will slack and pulverized coal 
and charcoal when wet. 

Parlor matches—Never use them; always use the safety match; they cost no 
more. 

By requiring all doors to swing outward, especially in public buildings, may 
prevent the loss of many lives. 

All buildings over two stories in height should be provided with fire escapes 
and standpipe for fire department use. 


Our National Ash Heap. The April number of Smith’s Magazine 
contains an article with this title. Attention is again called to the 
enormous fire waste, a large part of which is caused by carelessness 
and what may be termed “bad housekeeping,” that is, uncleanliness. 
Attention is also called to the large number of fires caused by smoking 
and careless use of matches. In one classification it is stated that 26% 
of all the fires was caused by defective heating appliances, such as 
stoves, flues, and chimneys. 

Attention is called to the enormous indirect loss from fire, that is 


other than property actually destroyed. 
The full extent of loss and inconvenience suffered by the community from 


these and other contingencies arising from such a vast destruction of the country’s 
tangible property cannot, of course, be even approximately estimated; but no coun- 
try, however great its wealth may be, can continue to suffer this enormous annual 
drain without materially affecting the prosperity of its citizens and imposing an in- 
creasingly heavy tax-upon its property owners. 


Overhead Electric Wires. The fire hazard of overhead electric 
wires is of considerable importance. This winter there have been in 
the middle west several severe sleet storms which have caused great 
injury to overhead wires, and in several instances fires have ensued due 
to the crossing of high tension wires with telephone, telegraph or low 
tension lighting wires. 

This hazard can of course be reduced by using approved protectors 
where wires enter buildings and by using more substantial supports 
for the overhead wires, but the hazard will continue to exist to some 
extent at least until wires are put underground, and the reduced hazard 
due to the underground wires in many of our large cities is well recog- 
nized. 
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In Minneapolis a sleet storm was responsible for numerous crosses 
between the 2200-volt feeder and service wires, and the high potential 
entered twenty-one residences and one saloon. In a few cases fires 
started, but all luckily were put out without loss. 


Cotton Mill Fire Record. This number of the “QUARTERLY” 
contains an analysis and tabulation of 4510 fires occurring in cotton 
mills. This is by far the largest number of fires reported in any one 
class and we think the record will prove of more than ordinary interest. 

A study of the causes of fire in cotton mills shows 14% from 
Common Causes and 86% from Special Hazard Causes, showing that 
most of the fires in cotton mills come from the processing hazards. 
The housekeeping hazards, such as refuse, oily material and smoking, 
are very light in this class of risk. 

Over half of the fires are caused by openers, pickers, or lappers, 
and are generally due to foreign material in the stock striking a spark 
in the machine or matches in stock. The hazard is of course well 
recognized, and due to modern protective appliances the loss per fire 
has been reduced to a minimum. The hazard of fly frames and the 
spinning processes are shown to be considerable and are probably 
greater than one would imagine who had not carefully studied the 
subject. The stock conveying hazard is also considerable and this 
subject has been specially investigated and reported upon in our pub- 
lication. 

The sprinkler fire record of cotton mills shows most excellent 
results. Out of 2548 fires there have been but 39 fires where the work 
of the sprinklers was not satisfactory, and in this connection it should 
be remembered that this record covers some fifteen years and includes 
many properties where the sprinkler systems are old and more or less 
defective. 

When we consider the generally hazardous processes and the large 
amount of combustible material present in cotton mills, the results 
achieved by sprinkler protection are certainly remarkable. Six hun- 
dred and twenty-five fires, or 25% of the whole, were each extinguished 
by one sprinkler and in only 2% of the fires were more than 50 sprin- 
klers opened. 

Practically all of the cotton mills except a few of the smaller ones 
are equipped with automatic sprinklers and the fire loss in this industry 
taken as a whole must be proportionately very slight. 

Certainly this class of risk is a striking example of what can be 
accomplished in the way of reducing the fire loss through proper con- 
struction and protection. 


Matches. Statistics show that a very large per cent. of fires are 
caused by matches and because the hazard is so common it has ap- 
parently been given comparatively little attention and it is interesting 
to note that in Massachusetts a bill has been submitted to prohibit the 
use of any but the so-called “safety” match. The Underwriters’ Bureau 
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of New England is responsible for the introduction of the bill which 
contains the following provisions: 

Section 1. The manufacture of so-called sulphur, snap, parlor, bird’s-eye or 
any other kind of matches except such as are known as “safety” matches—namely, 
those in which the phosphorus or other igniting element is left out of the match and 
placed upon the box or other container, is prohibited in this Commonwealth. 

SEcTION 2. The sale of so-called sulphur, snap, parlor, bird’s-eye or any other 
kind of matches except such as are known as “safety” matches—namely, those in 
which the phosphorus or other igniting element is left out of the match and placed 
upon the box or other container, is prohibited in this Commonwealth. 

Section 3. Any violation of the foregoing sections shall be punishable by a 
fine of not less than ten dollars nor more than five hundred dollars. 

SEcTION 4. This act shall take effect on January one, nineteen hundred and 


ten. 


The Waste of Our Natural Resources by Fire. The following 
engineering bodies held a special meeting March 24th in the Engineer- 
ing Societies’ Building for consideration of the general subject, “The 
Conservation of Our Natural Resources:” The American Society of 
Civil Engineers, the American Institute of Mining Engineers, the 
American Institute of Electrical Engineers and the American Society 
of Mechanical Engineers. At this meeting Mr. Charles Whiting 


Baker, A. S. M. E., read a paper on “The Waste of Our Natural Re- 
sources by Fire.” He laid particular stress on the need of better con- 
struction and called attention to the large number of “fireproof” 
buildings of our American cities. 

We must, for at least a generation to come, pay the penalty of heavy charges 
for fire protection, heavy insurance rates, heavy fire losses. And we must continue 
to bear this heavy tax until we rebuild our cities with fire-resisting structures. 
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LIST OF MEMBERS ELECTED BY THE EXECUTIVE COMMITTEE 
SINCE LAST NOVEMBER. 


DECEMBER, 1908. 
ACTIVE. 


The National Association of Manufacturers of the United States of America, 
George S. Boudinot, Secretary, 170 Broadway, New York, N. Y. 

Ohio State Fire Prevention Association, Mr. L. M. Foster, Secretary-Treasurer, 
808 New First National Bank Building, Columbus, Ohio. 


ASSOCIATE, 


Mr. E. K. Beddall, of E. K. Beddall & Company, Inc., Insurance, 1 Liberty Street, 
New York, N. Y. 

Mr. Warren Cleaver, Special Agent for New Jersey, Sun Insurance Office of Lon- 
don, 8 Gamewell Street,, Hackensack, N. J. 

Mr. C. W. Crossan, Manager, Iowa State Insurance Company, Keokuk, Ia. 

Mr. S. Fechheimer, Insurance Broker, 748 Bardause Street, New Orleans, La. 

Mr. F. L. Gilpin, Jr., Underwriters’ Bureau of the Middle and Southern States, 72 
William Street, New York, N. Y. 

Mr. Harold W. Letton, General Manager, Prussian National Insurance Company, 
Monadnock Block, Chicago, III. 

Mr. L. W. Thompson, Special Agent, Security Insurance Company of New Haven, 
Box 3192, Boston, Mass. 


SUBSCRIBING. 


Mr. John E. Barrett, Superintendent, Tracks, Bridges, Buildings, Lehigh & Hudson 
River Railway Company, Warwick, Orange County, N. Y. 

Critchell, Miller, Whitney & Barbour, Fire Insurance Agents, LaSalle and Madison 
Streets, Chicago, III. 

The Durafort Company, Louis L. Browne, Treasurer, 2 Rector Street, New York, 
By 

Keeran & Weiss, Engineers and Architects, 417-418 Hibernia Building, New 
Orleans, La. 

Salamandra Insurance Company, Messrs. N. Sergowsky and P. Yargin, St. Peters- 
burg, Russia. 

Mr. Frank K. Shuff, Assistant Superintendent, Department of Fires, Lights and 
Incidentals, Iowa State College, Ames, Ia. 


JANUARY, 1909. 
ACTIVE, 


Kentucky Inspection Bureau, Mr. Charles E. Springer, Publisher, Todd Building, 
Louisville, Kentucky. 
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ASSOCIATE. 


Mr. W. H. Allen, Insurance Department, International Harvester Company, Michi- 
gan Avenue and Harrison Streets, Chicago, III. 

Mr. Frederick T. Bryers, Surveyor of Special Risks, Western and British America 
of Toronto, 508 Lansdowne Avenue, Westmount, Quebec. 

Mr. James A. Donnelly (Member American Society of Heating and Ventilating 
Engineers), Vanderbilt Building, 132 Nassau Street, New York, N. Y. 

Mr. T. J. Farrey, Inspector, 167 Butler Street, New Haven, Conn. 

Mr. I. S. Hewit, Inspector, Ohio Inspection Bureau, 520 Dollar Bank Building, 

Youngstown, Ohio. 

Mr. G. B. Holt, The Underwriters’ Bureau of New England, 93 Water Street, 
Boston, Mass. 

Mr. Chas. F. Milliman, Underwriters’ Bureau of the Middle and Southern States, 
72 William Street, New York, N. Y. 

Mr. B. R. Shearman, Surveyor, North British & Mercantile Insurance Company, 
212 Pine Street, San Francisco, Cal. 

Mr. C. F. Wagner, Inspecting -Engineer, Board of Fire Underwriters of the Pacific, 
559 Sherlock Building, Portland, Oregon. 


SUBSCRIBING. 


Ballman-Cummings Furniture Company, Fort Smith, Arkansas. 

Mr. A. M. Granger, with General Fire Extinguisher Company, 21 Gibson Street, 
Medford, Mass. 

Mr. P. B. Tallman, Engineer and General Superintendent of Construction, Bunn & 
Nase, Builders, Townsend Building, New York, N. Y. 


FEBRUARY, 1909. 
ACTIVE. 


Rocky Mountain Fire Underwriters’ Association, 512 Exchange Building, Denver, 
Col. 
ASSOCIATE. 


hs ae Western Inspector, Phoenix Assurance Company, Limited, Winni- 
peg, Man. 
Mr. Jesse Branch, Inspector, St. Louis Fire Prevention Bureau, 6155 Columbia 
Avenue, St. Louis, Mo. 
Mr. Joseph Honig, 57 William Street, New York, N. Y. 
Mr. L. J. Koch, Jr., Inspector, Underwriters’ Association of the Middle Depart- 
ment, 708 Second National Bank Building, Wilkes-Barre, Pa. 
Mr. Frank E. Martin, Secretary, New Hampshire Fire Insurance Company, Man- 
chester, N. H. 
. Theodore W. Schimpf, Secretary and Stamp Clerk, Atlantic City Underwriters’ 
Association, Atlantic City, N. J. 


SUBSCRIBING. 


. Geo. Dowman, President, Dowman-Dozier Manufacturing Company, Atlanta, 


a. 
. Howard S. Knowlton, Technical Correspondent, 23 Richardson Street, Newton, 
Mass. 
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UNDERWRITERS’ LABORATORIES. 


THE DOUBLED CAPACITY OF THE TESTING STATION 
AT CHICAGO. 


The increase in volume of the work of Underwriters’ Laboratories 
has made necessary an enlargement of the facilities at the principal 
offices and testing station at Chicago. As a frontispiece in the January 
“QUARTERLY,” we printed an illustration showing the street eleva- 
tion of the enlarged building, and we give in connection with this 
article drawings made from the floor plans showing the general ar- 
rangement of the interior. 

The addition recently completed and now occupied affords slight- 
ly in excess of 100 per cent. additional floor area. In the addition as 








Plan Showing First Floor. 


in the original structure, modern methods of fireproof construction 
have been used throughout—the aim being to demonstrate in a practi- 
cal and economical manner the advantages in doing away altogether 
with the employment of wood as a building material, even for doors, 
windows, floors or interior trim. 





£36 SECRETARY'S REPORT, BRANCH OFFICES, ETC. 


The basement plan adds about 100 per cent. to the space devoted 
to the hydraulic laboratory for valves. Leading out from this is a 
fully equipped shop for working on pipe and fittings. A special room 
is devoted to gauges and their calibration. 

The enlarged arrangement of the first floor brings all of the small 
furnace work indoors, instead of running these tests exposed to the 
weather as heretofore. A small room is set apart for the detail work 
of the Department of Gases and Oils, and another larger room for 
the detail work on Structural Materials. A room is provided for the 


Plan Showing Second Floor. 


a 
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Plan Showing Third Floor. 


care of instruments and finer tools used in the Protection Department. 
The general hydraulic laboratories on this floor remain as heretofore— 
occupying about 4,000 square feet of floor space. 

The second floor is devoted entirely to offices, and shows a unique 
arrangement in giving the various experts and their chief assistants 
separate rooms, each constructed to accommodate the standard stock 
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sizes of steel roll-top desks and steel tables. An office is provided 
for the Manager, sufficiently large to accommodate the Board of 
Directors or any one of the supervising committees covering the 
various branches of the work. 

Quarry tile is used for the floors in the new part, and pressed 
brick, terra cotta and tile for the wall and ceiling finish. The window 
frames and sash throughout the plant are of hollow metallic con- 
struction, glazed with wired glass. 

The third floor is occupiéd by the Electrical and Chemical De- 
partments, and also has a room designated and equipped for the testing 
of automatic sprinklers. The Chemical Department is given space 
about three times that formerly occupied, and the Electrical Depart- 
ment shows a corresponding increase. The floor finish in this part 
is of concrete, and the interior finish of brick and tile 

In addition to the building the property added includes 6,600 
square feet more yard space for the larger oven work. 

Thirty-six (36) persons are now regularly employed at the Chi- 
cago station, in addition to which the Laboratories have branch offices 
in twenty-four (24) cities of the United States and Canada. 


APPROVED DEVICES AND MATERIALS. 


By direction of the Executive Committee (action November, 1907) we list 
below in form convenient for reference by members the names and addresses 
of manufacturers of devices and materials which have thus far been favorably 
passed upon by the Committee of Devices and Materials, following examina- 
tions, tests and recommendations made by Underwriters’ Laboratories, Inc. 

The Laboratories have also issued reports giving ratings unfavorable to a 
large number of appliances. A summary of the findings in each case can be 
obtained by addressing the Laboratories and any Active or Associate member 
can receive regularly the cards issued by the Laboratories giving summaries of 
the results obtained in the current work in all of its departments upon payment 
of the subscription price of fifteen dollars ($15) per year. 

In the lists which follow members should note particularly that in those 
industries to which the label service has been extended (indicating inspection 
of goods by Laboratories’ engineers at factories before shipment) that only 
such of the product of these factories as bear the labels referred to are covered 
by the endorsement of our Committee. 


BUILDING MATERIAL. 


Post Cap and Girder Support (Steel and Malleable Iron). 
Caps inspected at factory bear labels attached to an exposed side reading 
as follows: (See Cut No. 1.) 


The following companies are equipped to supply these devices : 
Chicago, A. M. Castle & Co., 55 N. Jefferson Street. 
Cleveland, The Duplex Hanger Co. 
Asbestos Building Lumber. 


Asbestos Lumber manufactured by the following company is considered 
from the insurance viewpoint as superior to wood for the uses intended. 


Ambler, Pa., Keasbey & Mattison. 
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Sagax Wood. 


Made of ground straw, a cement binder and a few other ingredients, the 
exact composition being regarded as a trade secret. 

Laboratory tests indicate that this material is non-combustible, a good 
non-conductor of heat, and when made in large sections of sufficient thickness 
is only slightly injured by high temperatures and the subsequent application of 
water. It absorbs moisture slowly, is considerably heavier and more brittle 
than wood and can be worked with ordinary woodworking tools. 


The following company manufactures this material: 
Baltimore, Md., Sagax Wood Co. 


CARBONIC ACID GAS HAND FIRE EXTINGUISHERS, 3 Gallons. 


Carbonic Acid Gas Hand Fire Extinguishers shown by tests and examinations 
conducted by Underwriters’ Laboratories to be in accordance with the rules of the 
National Fire Protection Association and examined and tested at factories and 
passed by Underwriters’ Laboratories, Inc., have metal labels soldered to the fronts 
of the cylinders, reading: (See Cut No. 2.) 


The following companies are equipped to supply these devices: 


Boston, Badger Fire Extinguisher Co., 32 Portland Street. 

Boston, Knight & Thomas, Inc., 99 State Street. 

Buffalo, Western Inspection Co., 45 N. Division Street. 

Chicago, Miller Chemical Engine Co., 149 E. Huron Street. 

Chicago, Staff Fire Extinguisher Co., 95 and 97 Orleans Street. 

Cincinnati, Harker Mfg. Co., 118 W. Second Street. 

Columbus, National Fire Equipment Co., 192 E. Long Street. 

Columbus, Seagrave Company, South High Street. 

Elmira, N. Y., American-LaFrance Fire Engine Co. 

Montreal, Can., The Garth Co., 26-32 Craig Street. 

Newark, N. J.. The Tea Tray Company of Newark, N. J., Mulberry and 
Murray Streets. 

Petrolia, Ont., Canada, Stempel Mfg. Co., Ltd. 

Philadelphia, James Boyd & Bro., 14 North Fourth Street. 

Philadelphia, National Inspection Co., 418-422 Sansom Street. 

eee. Fire Extinguisher & Supply Co., 1414-1422 Spring Garden Avenue, 


Pittsburg, Pittsburg Lamp, Brass & Glass Co. 

Racine, Wis., Racine Iron & Wire Works, 1022 Douglas Avenue. 

St. Louis, Frank & St. Gemme Mfg. Co., 815-817 Market Street. 

St. Louis, Missouri Lamp and Mfg. Co., 116 Elm Street. 

St. Louis, Stempel Fire Extinguisher Co., 4250 North 20th Street. 

Toronto, Canada. Victor Fire Extinguisher Company, 704 Continental Life 
Building. 

Utica, O. J. Childs Co., 50 Liberty Street. 


CARBONIC ACID GAS FIRE EXTINGUISHERS, 40 Gallons. 


Carbonic Acid Gas Fire Extinguishers of 40 gallon capacity mounted on 
wheels, shown by tests and examinations conducted by the Underwriters’ Laborato- 
ries to be in accordance with the requirements of the National Fire Protection 
Association and examined and tested at factories and passed by Underwriters’ 
Laboratories, Inc., have metal labels soldered to the front of the cylinder reading: 


(See Cut No. 3.) 
The following company is equipped to supply these devices: 
Boston, Badger Fire Extinguisher Co., 32 Portland Street. 


DOORS. 
N. F. P. A. Standard 21% inch tin-clad. 


Standard Tin-Clad Fire Doors, shown by tests and examinations conducted 
by Underwriters’ Laboratories, to be in accordance with requirements of the Na- 
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APPROVED DEVICES AND MATERIALS 
LABEL SERVICE. 


Cut No. 3. 
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tional Fire Protection Association, and examined at factories and passed by Under- 
writers’ Laboratories, Inc., are labeled by stamping in the tin plates or by attaching 
brass labels, reading: (See Cut No. 4.) 


The following companies are equipped to supply these devices: 


Akron, The Kasch Roofing Co., 16-24 Canal Street. 

Atlanta, Dowman & Dozier, 20-22 Trinity Avenue. 

Buffalo, Chas. Bauers’ Sons, 159 William Street. 

Buffalo, Dusing & Hunt, 76 Main Street. 

Buffalo, Machwirth Bros. Co., 201-209 Oak Street. 

Buffalo, G. H. Peters & Co., 289-293 Oak Street. 

Chicago, J. L. Lyon, 62-64 North Jefferson Street. 

Chicago, J. C. McFarland & Co., 27th Street and Fifth Avenue. 

Chicago, Variety Mfg. Co., Carroll and Sacramento Avenues. 

Cleveland, J. Callaghan & Son, 1119 Superior Avenue, near Twelfth Street, N. E. 

Cleveland, Cleveland Metal Roofing & Ceiling Co., 3103-3105 Detroit Avenue. 

Cleveland, Cleveland Sheet Metal Works, 6933-5 Superior Avenue. 

Cleveland, Mannen-Esterly Co., 2241-2255 St. Clair Avenue, N. E. 

Cleveland, The O’Donnell Safety System Co., 3062 Superior Avenue, N. E. 

Cleveland, The Ohio Roofing Co., 1477 Euclid Avenue. 

Cleveland, Riester & Thesmacher Co., 325-329 Pearl Street. 

Columbus, National Fire Equipment Co. 

Columbus, Kinnear & Gager Co. 

Kansas City, Geo. W. Johnson Mfg. Co., 209-11 W. 17th Street. 

Milwaukee, Biersach & Niedermeyer Co., 220 Fifth Street. 

Milwaukee, Consolidated Sheet Metal Works, 661-673 Hubbard Street. 

Minneapolis, Stremel Bros. Roofing & Cornice Co., 1215-1219 Washington 
Avenue, North. 

Newburyport, Victor Manufacturing Co. 

New — American Sheet Metal Works, Carrollton Avenue and Edinburgh 

treet. 

New Orleans, Estate of R. G. Holtzer, 317-323 Burgundy Street. 

New Orleans, A. J. Nelson Manufacturing Co., Ltd. 

New Orleans, New Orleans Roofing and Metal Works, Scott, Toulouse, St. Louis 
Streets and Carrollton Avenue. 

New York, Howell & Lawrence, 1788 First Avenue. 

New York, Manhattan Fire-Proof Door Co., 412-422 E. 125th Street. 

New York, John W. Rapp, 1 Madison Avenue. 

New York, M. F. Westergren, Inc., 213-221 E. 144th Street. 

Philadelphia, The J. S. Thorn Co., 20th and Allegheny Avenue. 

Richmond, Ind., Richmond Safety Gate Co. 

San Francisco, Rulofson Metal Window Works, 315-319 Monadnock Building. 

St. Louis, Albert & Fischer Hardware & Sheet Metal Co., 2529 South Broad- 
way. 

St. Louis, Caplan Galvanized Iron Cornice Co., 4412-4414 Easton Avenue. 

St. Louis, J. Eberle & Son, 2014-2016 Laclede Avenue. 

St. Louis, Gerock Bros. Mfg. Co., 1352 Old Manchester Road. 

St. Louis, O. K. Harry Steel Works, 2333-5 Papin Street. 

St. Louis, Frank B. Higgins, 924 North Sixth Street. 

St. Louis, Hopmann Cornice Co., 2500-2 North Jefferson Street. 

St. Louis, Mesker & Bro., 421-519 S. Sixth Street. 

St. Louis, Missouri Fire Door Co., 100 South Commercial Street. 

St. Louis, E. Murphy & Co., 3727-3731 Easton Avenue. 

St. Louis, Powers & Boyd Cornice and Roofing Co., 3614-16 Laclede Avenue. 

St. Louis, Richmond Safety Gate Co., 1117 Chemical Building. ~ 

St. Louis, Ruth Cornice Co., 4299 Easton Avenue. 

St. Louis, St. Louis Fire Door Co., Cass and Collins Streets. 

St. Louis, E. E. Souther Iron Co., 2206 North Second Street. 

St. Louis, Standard Fire Door and Contracting Co., 3025 Texas Avenue. 

St. Louis, Van der Au & Cluss Mfg. Co., 2408 Jefferson Avenue. 

St. Louis, Wand & Niehaus, 3008 Kossuth Avenue. 

St. Louis, West End Cornice Works, 4740 Delmar Avenue. 

Toronto, Ont., Canada, A. B. Ormsby, Ltd., 161-165 E. Queen Street. 
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Door and Shutter, Composition. 

Doors of this class which are considered to be the equivalent of the N. F. P. 
A. Standard 2% inch tin-clad door for openings in fire walls not exceeding 80 square 
feet in area, and examined at factories and passed by Underwriters’ Laboratories, 
Inc., have brass labels attached to the door reading: (See Cut No. 4.) 


The following company is equipped to supply these devices: 
Baltimore, The Sagax Wood Company, 106 Dover Street. 


Door and Shutter, Metal. 

Doors of this class which are considered to be the equivalent of the N. F. 
P. A. Standard 2% inch tin-clad door for openings not exceeding 72 inches in 
width, and examined at factories and passed by Underwriters’ Laboratories, Inc., 
can be distinguished by labels riveted to the door reading as follows: (See Cur 
No. 4.) 


The following companies are equipped to supply these devices: 


Memphis, Tenn., Saino Fire Door and Shutter Co., 538 Lucy Avenue. 
Philadelphia, David Lupton’s Sons Co., Allegheny Avenue and Tulip Street. 


Door and Shutter, Rolling. 

Doors of this class (for openings not exceeding 8 feet wide and 9 feet high, 
where standard fire doors cannot be employed), shown by tests and examinations 
conducted by the Underwriters’ Laboratories to be in accordance with the require- 
ments of the National Fire Protection Association, and examined at factories and 
passed by Underwriters’ Laboratories, Inc., can be distinguished by labels attached 
to bottom bar reading: (See Cut No. 5.) 


The following company is equipped to supply these devices: 
Columbus, O., The Kinnear Mfg. Co. 


Corridor or Partition Doors. (Not for openings in fire walls.) 

Doors of this class shown by tests and examinations conducted by the Under- 
writers’ Laboratories to be in accordance with the requirements of the National 
Fire Protection Association, and examined at factories and passed by Underwriters’ 
Laboratories, Inc., can be distinguished by labels screwed or riveted to the edge of 
the door reading: (See Cut No. 6.) 


The following companies are equipped to supply these devices: 


Baltimore, Md., The Sagax Wood Co., 106 Dover Street. 

Chicago, Knisely Bros., Fifth Avenue and 28th Place. 

Chicago, Voigtmann & Co., 42-54 East Erie Street. 

Jamestown, N. Y., American Metal Door Co. 

Jamestown, N. Y., Dahlstrom Metallic Door Co. 

Jamestown, N. Y. General Fireproofing Co. 

Minneapolis, Minn., Northwestern Roofing, Cornice and Stamping Works, 113 
S. Fifth Street. 

Minneapolis, Minn. Thorp Fireproof Door Co., 1600-1616 Central Avenue. 

New York, J. F. Blanchard Co., Broadway and 23d Street. 

New York, Howell & Lawrence, 1788 First Avenue. 

New York, Manhattan Fire Proof Door Co., 412-422 E. 125th Street. 

New York, John W. Rapp, 1 Madison Avenue. 

Youngstown, O., General Fireproofing Co. 


Stair or Elevator Doors. (Not for openings in fire walls.) 


Doors of this class shown by tests and examinations conducted by the Under- 
writers’ Laboratories to be in accordance with the requirements of the National 
Fire Protection Association, and examined at factories and passed by Underwriters’ 
Laboratories, Inc., can be distinguished by labels screwed or riveted to the edge of 
the door reading: (See Cut No. 7.) 
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The following companies are equipped to supply these devices: 


Chicago, Variety Mfg. Co. 

Columbus, O., The Kinnear Mfg. Co. 

Jamestown, N. Y., American Metal Door Co. 

Jamestown, N. Y., Dahlstrom Metallic Door Co. 

Minneapolis, Northwestern Roofing, Cornice and Stamping Works, 1113 S. 
Fifth Street. 

Minneapolis, Thorp Fireproof Door Co., 1600-1616 Central Avenue. 

New York, J. F. Blanchard Co., Broadway and 23d Street. 

New York, Howell & Lawrence, 1788 First Avenue. 

New York, Manhattan Fire Proof Door Co., 412-422 E. 125th Street. 

Youngstown, General Fireproofing Co. 


DOOR AND SHUTTER HARDWARE. 


314 x % Hardware for Sliding Doors only. 

Hardware of this class shown by tests and examinations conducted by the 
Underwriters’ Laboratories to be in accordance with the requirements of the Na- 
tional Fire Protection Association, and examined at factories and passed by Under- 
writers’ Laboratories, Inc., can be distinguished by labels applied to each hanger, 
binder and stay roll of e: ach set reading: (See Cut No. 8.) 


A tag is also attached to one hanger of each set on which is printed a list 
of the pieces which a complete set should contain, as follows: 


1. One 344x% inch track, length to be equal to twice the 
width of door opening plus 21 inches. Punched for 
wall bolts. 

Two hangers for openings 6 feet and less in width, three 
hangers for openings wider than 6 feet. Bolts for 
attaching hangers to door. 

3. Two 314x% inch binders. 

4. One 2x4 inch stay roll. 

Stay roll should be the type specified for the form of sill 
used, and should include all bolts except wall bolts. 

5. One cast iron bracket for each track bolt. 

6. Two 3%4x% inch half oval chafing strips for back of door, 
“two 1x inch flat strips for front of door opposite the 
oval strips. Bolts for fastening above strips together 
through door. Length of above strips to be 4 inches 
less than door opening. 

One 1%4x% inch strip 5 inches less than width of door 
to take-wear of stay roll. Wood screws for attaching. 

8. One wedge with screws for attaching. 

9. One bow shaped handle and one flush pull with bolts 
and screws for attaching. 

10. One front bumper and one back bumper. 

11. Four bumper shoes and screws for attaching. 

12. One washer for each wall bolt, including those for binders 
and stay roll. 

13. One instruction card for mounting. 

Where the hardware for a single fire door on each side of 
the fire wall is bolted together through the wall, the washers 
above specified are unnecessary. 

Wall bolts are not included as the requirements for length 
varies in each case. Automatic attachments are not as yet 
included in a standard set of hardware. 

UNDERWRITERS’ LABORATORIES, Inc., 
382 Ohio St., Chicago. 


The following companies are equipped to supply these devices: 


Aurora, Ill., The Richards Mfg. Co. 
Aurora, Ill., Wilcox Mfg. Co. 
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Chicago, Variety Mfg. Co., Carroll and Sacramento Avenues. 
Holyoke, Mass., Coburn Trolley Track Mfg. Co. 

Newburyport, Mass., Victor Manufacturing Co. 

New York, The McCabe Hanger Mfg. Co., 425-27 W. 25th Street. 
Philadelphia, James Peters & Sons, 1934-38 North Front Street. 
Richmond, Ind., Richmond Safety Gate Co. 

South Milwaukee, Wis., Stowell Mfg. & Foundry Co. 


Specially Designed, Malleable Iron Hardware for Sliding Door Only. 


Hardware of this type shown by tests and examinations conducted by the 
Underwriters’ Laboratories to be the full equivalent of the 34x34 hardware made 
in accordance with requirements of the National Fire Protection Association, and 
examined at factories and passed by Underwriters’ Laboratories, Inc., can be dis- 
tinguished by labels attached to each hanger, binder and stay roll of each set read- 
ing: (See Cut No. 8.) 


A tag is also attached to one hanger of each set on which is printed a list 
of the pieces which a complete set should contain, as follows: 


1, One 1 7-16 inch tubular track, length to be equal to twice 
the width of the door opening, plus 14 inches. 

2. Two hangers for openings six feet and less in width; 
three hangers for openings wider than six feet. Bolts 
for attaching hangers to door. 

Two malleable-iron binders. 
One malleable iron stay roll. 
Brackets to carry track, including two special end sup- 


ports. 

Two %4x% inch half oval chafing strips for back of door, 
two flat strips for front of door opposite the oval strips. 
Bolts for fastening above strips together through the 
door. Length of above strips to be 4 inches less than 
door opening. 

One 2%4x% inch strip 5 inches less than width of door 
to take wear of stay roll. Wood screws for attaching. 

One steel wedge with screws for attaching. 

One bow shaped handle and one flush pull with bolts 
for attaching. 

One front bumper and one back bumper. 

Four bumper shoes and screws for attaching. 

One washer for each wall bolt, including those for bind- 
ers, bumpers and stay roll. 

Where the hardware for a single fire door on each side of 
the fire wall is bolted together through the wall, the washers 
above specified are unnecessary. 

Wall bolts are not included as the requirements for length 
vary in each case. Automatic attachments are not as yet 
included in a standard set of hardware. 


UNDERWRITERS’ LABORATORIES, Inc., 
382 Ohio St., Chicago. 


The following companies are equipped to supply these devices: 


Chicago, Allith Manufacturing Co., Taylor Street and 43rd Avenue. 
Hamilton, Can., Allith Manufacturing Co. 


Specially Designed Malleable Iron Hanger and Brackets, and Tubular Stee) 
Track with 344x3% Inch Hardware. 


Hardware of this type consisting of specially designed malleable iron 
hanger and brackets, and tubular steel track in combination with a complete set 
of approved 314x% hardware, shown by tests and examinations conducted by the 
Underwriters’ Laboratories to be the full equivalent of the 314x34 hardware made 
in accordance with the requirements of the National Fire Protection Association, 
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and examined at factories and passed by Underwriters’ Laboratories, Inc., can be 
distinguished by labels attached to each hanger, binder and stay roll of each set 
reading: (See Cut No. 8.) 


A tag is also attached to one hanger of each set on which is printed a list 
of the pieces which a complete set should contain, as follows: 


1. One 1% inch tubular steel track, length to be equal to 
twice the width of the door opening, plus 14 inches. 

2. Two hangers for openings 6 feet and less in width; three 
hangers for openings wider than 6 feet. Bolts for at- 
taching hangers to door. 

3. Two 314x% inch binders. 

4. One 2x4 Inch stay roll. 

Stay roll should be the type specified for the form of sill 
used, and should be provided with all bolts except wall bolts. 

5. Malleable iron brackets for carrying tracks, including two 
special end supports. 

6. Two %4x% inch half oval chafing strips for back of door; 
two flat strips for front of door opposite chafing strips. 
Bolts for fastening strips together through door. Length 
of above strips to be 4 inches less than door opening. 

7. One 114x% inch strip 5 inches less than width of door. 
Wood screws for attaching. 

8. One wedge with screws for attaching. 

9. One bow shaped handle, and one flush pull with bolts for 
et 

10.. One front bumper and one back bumper, identical with and 
in addition to binders. 

11. Four bumper shoes and screws for attaching. 

12. One washer for each wall bolt, including those for binders, 
bumpers and stay roll. 

13. One instruction card for mounting. 

Where the hardware for a single fire door on each side of the 
fire wall is bolted together through the wall, the washers above 
specified are unnecessary. 

Wall bolts are not included, as the requirements for length 
vary in each case. Automatic attachments are not as yet in- 
cluded in a standard set of hardware. 

UNDERWRITERS’ LABORATORIES, Inc., 
382 Ohio St., Chicago. 


The following company is equipped to supply these devices: 


Aurora, Ill., Wilcox Manufacturing Co. 


Specially Designed Malleable Iron Hangers, with 3144x% Inch Hardware. 

Hardware of this type, consisting of specially designed adjustable malleable 
iron hangers in combination with a complete set of approved 314x% inch fixtures for 
sliding doors, examined at factories and passed by Underwriters’ Laboratories, Inc., 
can be distinguished by labels attached to each hanger, binder and stay roll of each 
set, reading: (See Cut No. 8.) 


A tag is also attached to one hanger of each set on which is printed a list 
of the pieces which a complete set should contain, as follows: 


1. One 3'%4x% inch track, length to be equal to twice the 
— of door opening, plus 21 inches. Punched for wall 
Olt 
2. Two adjustable malleable iron manne for openings 6 feet 
and less in width; three hangers for openings wider than 
6 feet. Bolts for attaching hangers to door. 
3. Two 314x% inch binders. 
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One 2x inch stay roll. 
One cast iron bracket for each track bolt. 
Two 3%4x% inch half oval chafing strips for back of door, 
two flat strips for front of door opposite the oval strips. 
Bolts for fastening the above strips together through 
door. Length of above strips to be 4 inches less than 
door opening. 
7. One 144x% inch strip 5 inches less than width of door to 
take wear of stay roll. Wood screws for attaching. 
8. One cast iron wedge with screws for attaching. 
9. One bow shaped handle and one flush pull with bolts for 
attaching. 
10. One front bumper and one back bumper. 
11. Four bumper shoes and screws for attaching. 
12. One washer for each wall bolt, including those for binders 
and stay roll. 

Where the hardware for a single fire door on each side of the 
fire wall is bolted together through the wall, the washers above 
specified are unnecessary. 

Wall bolts are not included as the requirements for length 
vary in each case. Automatic attachments are not as yet in- 
cluded in a standard set of hardware. 


UNDERWRITERS’ LABORATORIES, Inc., 
382 Ohio St., Chicago. 


Approval of this device is limited to locations where an adjustable hanger 
is acceptable to Underwriters having jurisdiction. 


The following company is equipped to supply these devices: 


South Milwaukee, Wis., Stowell Mfg. and Foundry Co. 


EXTINGUISHER, Miscellaneous. 


Waggoner Sanatory Fire Bucket. 

This pail as submitted complied with the National Fire Protection Asso- 
ciation rules in details of construction and was designed in a manner which 
effectually protects its contents from evaporation and foreign matter. 

Where it is desired to protect the contents of exposed pails against freez- 
ing by the addition of calcium chloride or other salts underwriters having juris- 
diction should be consulted. 

The following company manufactures this bucket: 

Chicago, Ill.. Waggoner Sanatory Fire Bucket Co. 


FIRE DOORS. (See Doors.) 
FUSIBLE LINK. 


The fusible link manufactured by the following company for use in connec- 
tion with automatic closing devices for doors and windows, and automatic devices 
requiring fusible links where the loads to which the link is subjected do not exceed 
the following: 

5 Ibs. where a factor of safety of 5 is required. 

6 1-4 lbs. where ‘a factor of safety of 4 is required. 

8 1-3 lbs. where a factor of safety of 3 is required. 
is approved. 


Chicago, Voigtmann & Co., 42-54 E. Erie Street. 
GLASS. (See Wired Glass.) 


HARDWARE. (See Door and Shutter Hardware; also Window Hardware.) 
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HEAT INSULATING COVERINGS. 






The following material is approved for heat insulating purposes for walls, 
floors and ceilings in cold storage warehouses, cold storage cellars in breweries, 
cold rooms in packing houses, hotel refrigerators, fur storage rooms and rooms 
of this character. 


Cork Board (Nonpareil) laid in cement mortar. Manufactured by Arm- 
strong Cork Co., Pittsburg, Pa. 








HOSE. 






25% Inch Cotton Rubber-Lined. 


Private Fire Department Hose for outside use shown by tests and examina- 
tions conducted by the Underwriters’ Laboratories to be in accordance with the re- 
quirements of the National Fire Protection Association, and examined at factories 
and passed by Underwriters’ Laboratories, Inc., can be distinguished by red rubber 
label attached to each 50 foot length with couplings attached reading: (See Cut 
No. 9.) 

And by slate colored label attached to each 50 foot length without 
couplings reading: (See Cut No. 10.) 











The following companies are equipped to supply this material: 














Akron, O.,  B. F. Goodrich Co. 
Cambridge, Mass., Boston Woven Hose and Rubber Co. 
New York, Fabric Fire Hose Co., Corner Duane and Church Streets. 
New York, Manhattan Rubber Mfg. Co., 18 Vesey Street. 


Before the extension of the label service to this industry approvals were 
granted to certain brands of hose manufactured by the foregoing and other 
companies as follows: 


Afmic, New York Belting and Packing Co. Ltd., 91 Chambers Street, New York. 

American, Boston Belting Co., 256 Devonshire Street, Boston, Mass. 

G. P., Gutta Percha and Rubber Mfg. Co., 126 Duane Street, New York. 

Guttaperch, Gutta Percha and Rubber Mfg. Co. of Toronto, Ltd., 47 Yonge 
Street, Toronto, Ont. 

Security, Revere Rubber Co., Chelsea, Mass. 

Star, Canadian Rubber Co., Notre Dame Street and Papineau Avenue, 
Montreal, Can. 

Tuebor, New Jersey Car Spring and Rubber Co., Wayne and Brunswick 
Streets, Jersey City, N. J. 

2-X-L, Mechanical Rubber Co., Cleveland, O. 

U.S., Eureka Fire Hose Mfg. Co., 13 Barclay Street, New York. 
















Unlined Linen. 












Unlined Linen Fire Hose for use inside buildings shown by tests and examina- 
tions conducted by the Underwriters’ Laboratories to be in accordance with the re- 
quirements of the National Fire Protection Association, and examined at factories 
and passed by Underwriters’ Laboratories, Inc., can be distinguished by label at- 








tached to each length with ccuplings attached reading as follows: (See Cut 
No. 11.) 

And by label attached to each length without couplings reading: (See 
Cut No. 12.) 





The following companies are equipped to supply this material : 
Cambridge, Mass., Boston Woven Hose and Rubber Co. 
Malden, Mass., Chas. Niedner’s Sons Co., 10-20 James Street. 
New York, Eureka Fire Hose Mfg. Co., 13 Barclay Street. 
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HYDRANTS. 


The hydrant manufactured by the following company has been examined and 
tested and pending the adoption of revised specifications for construction of de- 
vices of this class is recommended for use in connection with mill yard and 
other private underground fire mains. Service record generally satisfactory. 


Indian Orchard, Mass. Chapman Valve Mfg. Co. 


PAINTS, FIRE RETARDANT. 


P less so-called “cold water” paints listed below have been examined and 
teste 

These coatings for wood and other similarly combustible building materials 
which come under this class, or property so coated, should in no sense be con- 
sidered as “fire-proof.” Their use is preferable to leaving the material uncoated 
because they retard the s opens of fire over combustible surfaces and are particu- 
larly desirable in lieu of varnish, shellac, or oil finish, which latter serve to 
rapidly spread fire. Attention is called, however, to the need of renewal of the 
coatings in order to maintain the desired conditions. 

Whitewash so well meets the requirements of this class that we print for- 
mula recommended by the Lighthouse Board of the United States Treasury 
Department as follows: 

“Slake one-half bushel of unslaked lime with boiling water, keeping it 
covered during the process; strain it and add a peck of salt dissolved in warm 
water; three pounds of ground rice, put in boiling water and boil to a thin paste; 
one-half pound powdered Spanish whiting and a pound of clear glue dissolved in 
hot water; mix these well together and let the mixture stand for several days. 
Keep the wash thus prepared in a kettle or portable furnace, and when used put 
it on as hot as possible with painter’s or whitewash brushes.” 

Where possible the coatings should be applied by a hand brush rather than 
by a spraying machine, thus effecting a better surface, and special care should 
be exercised not to coat sprinkler heads where installed. 


Asbestine. Manufactured by The Muralo Co., New Brighton, S. I., N. Y. 

Bay State Brick and Cement Coating. Manufactured by Wadsworth, Howland 
& Co., 82-84 Washington Street, Boston, Mass. 

Carey’s. Manufactured by The Neptune Paint Co., Hudson, Mich., for The 
Philip Carey Mfg. Co., Cincinnati, O. 

Decorine. Manufactured by Benj. Moore & Co., 111 N. Green Street, Chicago. 

Hygienic Fireproof Calcimine. Manufactured by The Rubber Paint Co., 154 W. 
Van Buren Street, Chicago. 

Indeliblo. Manufactured by The Muralo Co., New Brighton, S. I., N. Y. 

Indurine. Manufactured by The Muralo Co., New Brighton, S. I., N. Y. 

J. M. Manufactured by The Neptune Paint Co., Hudson, Mich, for H. W. 
Johns-Manville Co., Milwaukee, Wis. 

K’Sene. Manufactured by The Muralo Co., New Brighton, S. I., N. Y., for 
Western Roofing and Supply Co., Chicago. 

Monarch. Manufactured by Geo. Fletcher & Co., 49-51 N. Ashland Avenue, 
Chicago. 

Nepolite. Manufactured by The Neptune Paint Co., Hudson, Mich. 

Retardo. Manufactured by Benj. Moore & Co., Chicago, for Retardo Fire 
Proof Paint Co., Milwaukee, Wis. 


PLAY PIPE. 


The National Standard Play Pipe for 25 inch hose manufactured by the 
following manufacturer has been examined and tested and approved for use: 


New York, Eureka Fire Hose Manufacturing Co., 13 Barclay Street. 
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PUMPS. 


National Standard Steam Fire Pump, 1,000 Gallon Size. 


The first pump of this character built by the following manufacturer has 
been examined and tested, and is in all essential particulars in compliance with 
National Standard specifications. The manufacturers’ test facilities, however, 
are inadequate for test of pumps of this size, and improvement in this respect 
and further tests of later pumps when built have been recommended. 


Battle Creek, Mich., Advance Pump and Compressor Co. 


ROOFINGS. 


Certain proprietary roofings listed below have been examined and tested. 


These tests indicate that the fire retardant properties of these materials 
are inferior to those of slate, metal or good tin-clad roofs, but in a class with 
those of good slag and good gravel roofs, and superior to those of wooden 
shingle roofs. 

Armco (Prepared, 2 ply), All Roofing Manufacturing Co., East St. Louis, III. 

Arrow Brand Asphalt Ready Roofing (Prepared, 2 ply), Asphalt Ready Roof- 
ing Co., 136 Water Street, New York. 

Amatite (Prepared), Barrett Manufacturing Co., 17 Battery Place, N. Y. 

Amazon a. Roofing, (Prepared, 2 and 3 ply), Barrett Mfg. Co., Philadel- 
phia, Pa. 

Becker eee Ready Roofing, (Prepared, 2 and 3 ply), F. Becker Asphal- 
tum Ready Roofing Co., 1510-12 Milwaukee Avenue, Chicago, III. 

Black ane, (Prepared, 2 and 3 ply), Barrett Mfg. Co., 17 Battery Place, 

~ 


a (Prepared, 2 and 3 ply), The Heppes Co., 2427 Fillmore Street, 

hicago. ? 

Carey’s Standard Magnesia Flexible Cement (Prepared), The Philip Carey 
Mfg. Co., Lockland, Cincinnati, 

Climax Asphalt, (Prepared, 2 and 3 ply), McHenry-Millhouse Mfg. Co., South 
Bend, Ind. 

Congo (Prepared, 2 and 3 ply), The Buchanan-Foster Co., 504 West End 
Trust Bldg., Philadelphia, Pa. 

Eclipse Rubber (Prepared), Ford Manufacturing Co., Washington and 
Desplaines Street, Chicago, III. 

Ehrets (Slag), Warren-Ehret Co., 1202 Land Title Bldg., Philadelphia. 

Elaborated Ready (Prepared), Elaborated Ready Roofing Co., 4419 La Salle 
Street, Chicago. 

Elaterite (Prepared), Western Elaterite Roofing Co., 841-4 Equitable’ Building, 
Denver, Col. 

Flexo (Prepared, 2 and 3 ply), The Heppes Co., 2427 Fillmore Street, Chicago. 

Galvanized Rubber (Prepared), Ford Manufacturing Co., Washington and 
Desplaines Streets, Chicago, III. 

Genasco Asphalt Composition (4 ply), Barber Asphalt Paving Co., Philadel- 
phia, Pa., for the Genasco Roofing Co., Chicago. 

Genasco (Prepared, Smooth Surface, 2 and 3 ply, Stone Surface, Whitestone 
and Model, 2 ply), The Barber Asphalt Paving Co., Philadelphia, Pa. 

Granite ca veperes), The Eastern Granite Roofing Co., 1 Hudson Street, New 

ork, b 

Huttig Rubber (Prepared, 2 and 3 ply), Barber Asphalt Paving Co., 1243 
Stock Exchange Bldg., Chicago, for Huttig Mfg. Co., Muscatine, Iowa. 

Indruroid (Prepared, 2 and 3 ply), H. F. Watson Co., Erie, Pa. 

Malthoid (Prepared, 2 and 3 ply), The Paraffine Paint Co., Merchants Ex- 
change Bldg., San Francisco, Cal. 

Mastic (Prepared), National Mastic Roofing Co., San Francisco, and National 
Roofings and Materials Co., Edwardsville, Il. 

— (Prepared, 2 and 3 ply), J. A. & W. Bird & Co., 35 India Street, 

oston. 
Monarch (Prepared, 2 and 3 ply), Stowell Mfg. Co., Jersey City, N. J. 
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wert Mon gaan 2 and 3 ply), The Heppes Co., 2427 Fillmore Street, 

icago. 

Paroid (Prepared, 2 and 3 ply), F. W. Bird & Son, East Walpole, Mass. 

Protection Brand Asphalt Ready Roofing (Prepared), Asphalt Ready Roofing 
Co., 136 Water Street, New York. 

Rex — (Prepared, 2 and 3 ply), J. A. & W. Bird & Co., 35 India Street, 

oston. 

Rhinoceros (Prepared, 2 a 3 ply), Warren Chemical and Manufacturing Co., 
17 Battery Place, New York. 

Roofbestos (Prepared, 2 and 3 ply), Roofbestos Mfg. Co., St. Louis, Mo. 

Roofrite (Prepared), The Lehon Co., W. 48rd Street, Lincoln to Robey, 
Chicago. 

Rubber (Prepared, 2 and 3 ply), The General Roofing Co., East St. Louis, Ill. 

vee (Prepared, 2 and 3 ply), The Heppes Co., 2427 Fillmore Street, 

hicago. 

Ruberoid (Prepared, 2 and 3 ply), Standard Paint Co., 100 William Street, 
New York. 

Safety (Prepared), National Roofing Co., Tonawanda, N. Y. 

Security (Prepared), National Roofing Co., Tonawanda, N. Y. 

Standard Asbestos (Prepared), H.W. Johns-Manville Co., 100 William Street, 
New York. 

Stowell’s Slag (Slag), Stowell Mfg. Co., Jersey City, N. J. 

Veribest Rubber (Prepared, 2 and 3 ply), Shetcats. Millhouse Mfg. Co., South 
Bend, Ind. 

Vulcanite (Prepared, 2 and 3 ply), The Patent Vulcanite Roofing Co., 625 S. 
Campbell Avenue, Chicago. 
Walrus (Prepared, 2 and 3 ply), Warren Chemical and Manufacturing Co., 17 

Battery Place, New York. 
West Coast Ready Rock (Prepared), The West Coast Company, Waukegan, 
Ill. 


Shingles. 


Winthrop Asphalt Shingles. Winthrop Asphalt Shingle Co., Chicago. Rated 
as ordinary wooden shingles. 


SASH CHAIN. (See Window Hardware.) 


SASH LOCK. (See Window Hardware.) 
SHUTTERS. (See Doors.) 


SPRINKLERS, Automatic. 


It has not been judged necessary as yet to extend label service to these 
devices. 


The following patterns are approved: 


Grinnell Improved 1903. General Fire Extinguisher Co., Providence, R. I. 

[nternational, Evans 1902 Model. International Sprinkler Co., 517 Arch Street, 
Philadelphia, Pa. 

Manufacturers “C.” Manufacturers’ Automatic Sprinkler Co., 1-11 Liberty 
Street, New York. 

Neracher Improved 1902. General Fire Extinguisher Co., Providence, R. I. 

Niagara-Hibbard, issue B, 1904. Niagara Fire Extinguisher Co., Akron, O. 

Phoenix, issue A, 1905. Phoenix Fire Extinguisher Co., 1028-33 First Nationai 
Bank Bldg, Chicago. 

Rockwood, issue A. Rockwood Sprinkler Co., 4 Arch Street, Worcester, Mass. 


SPRINKLER SUPERVISORY DEVICES. 


For use in connection with approved central station systems. 
Consists of apparatus for transmitting signals when gate valves are closed 
or open; when water in tanks falls below or is restored to predetermined level; 
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when pressure in air tanks falls below or is restored to predetermined amount; 
when water in tanks falls below or rises above predetermined temperatures. 
Also apparatus for connection with water flow valves to transmit water flow 
signals (where there is a flow of water equal to that of one or more sprinklers) 
and to withhold signals from water surges or variable pressure. 

A. D. T. Devices for attaching to Central Station Signaling Systems for 
supervisory maintenance and operation of sprinkler equipments. Manufactured 
by Automatic Fire Protection Company, New York and Chicago. 


THERMOSTATS. 


“Aero” Automatic Fire Alarm. 


This system utilizes the principle of the expansion under heat of air con- 
tained in a small copper tube which is installed along ceilings or piping. Tube 
leads to contact closing and test devices of special type. The expansion of air 
in tube actuates a diaphragm closing an electric circuit whereby signal is trans- 
mitted. 

This device as sold by the following company is approved subject to the 
following conditions: 


1. Underwriters having jurisdiction to be consulted in all cases before in- 
stallations are made. 
Tubing to be installed to comply as to location, distribution and spac- 
ing with requirements for thermostats of electric automatic fire alarms. 


Central station equipments, local equipments, electric devices and cir- 
cuits and other portions of this system other than the tubing and the 
pneumatic devices connected with it to comply in all respects with the 
requirements for similar portions of automatic fire alarm systems. 


Labels. Tubing for this system constructed according to approved 
specifications and examined and tested at factory under the supervision 
of Underwriters’ Laboratories, Inc., bears tag reading: “Under- 
writers’ Laboratories, Inspected Tubing for Automatic Fire Alarm, 
No........” One such tag for each 100 feet of tubing installed should 
be preserved in transmitter case at risk as permanent record of tubing 
used. Each Detector, Annunciator and Transmitter for this system 
constructed according to approved specifications and examined and 
tested at factory under supervision of Underwriters’ Laboratories, Inc., 
bears metal label reading: ‘Underwriters’ Laboratories, Inspected 
Automatic Fire Alarm Device, No........” 


Denver Colorado. Frederick Thomas, Coronado Building, Agent for United 
States and Canada, for English Patentees. 


VALVES, ALARM. (See also Sprinkler Supervisory Devices.) 


No appliances meeting all of the requirements desirable for this service 
have as yet been shown. 

Ratings covering the patterns found in common use have been issued as 
follows: 


Evans Variable Pressure 1902 model. Manufactured by International Sprin- 
kler Co., 517 Arch Street, Philadelphia. Not standard. Field experience 
limited, but fairly satisfactory where device has been properly installed, 
correctly adjusted and intelligently supervised. 

Grinnell English Pattern, Variable Pressure (Swing check for Straightway 
type). Manufactured by General Fire Extinguisher Co., Providence, R. 
I. Not standard. Field experience fairly satisfactory where device has 
been properly installed, correctly adjusted and intelligently supervised. 

Grinnell branch (old type called Harkness Tee). Manufactured by General Fire 
Extinguisher Co., Providence, R. I. Not standard. Field experience, 
where central station and Local Board supervision obtains and valves are 
under constant pressure, reported as fairly satisfactory. 
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Manufacturers. Manufactured by Manufacturers Automatic Sprinkler Co., 
1-11 Liberty Street, New York. Not standard. Field experience with an 
improved type of this valve in one locality, where central station and 
Local Board supervision obtains and valves are under constant pressure, 
reported as fairly satisfactory. 

Niagara. Manufactured by Niagara Fire Extinguisher Co., Akron, O. Not 
standard. Field experience with an improved type of this valve in one 
locality, where central station and Local Board supervision obtains and 
valves are under constant pressure, reported as fairly satisfactory. 


VALVES, DRY PIPE. 


The following dry pipe valves are approved for use: 
Grinnell Straightway. The General Fire Extinguisher Company, Providence, 


International (No. 4 Evans Model), 4-inch size. International Sprinkler Co., 
Philadelphia, Pa. 

Manufacturers, Model 3, 4-inch size. Manufacturers Automatic Sprinkler Co., 
New York, N. Y. 

Phoenix Mechanical, 5-inch size. Phoenix Fire Extinguisher Co., Chicago, III. 

Rockwood, 4-inch and 6-inch sizes. Rockwood Sprinkler Co., Worcester, Mass. 


WATCHMEN’S TIME RECORDING APPARATUS. 


Boxes for Central Station Systems. 

Combined Watchmen’s Call and Fire Alarm Boxes for use in connection 
with approved normally closed circuit Central Station Watchmen’s Time Re- 
cording Apparatus shown by tests and examinations conducted by the Underwriters’ 
Laboratories to be in accordance with the requirements of the National Fire Protec- 
tion Association, and examined at factories and passed by Underwriters’ Labora- 
tories, Inc., can be distinguished by labels fixed to the outside of the clock cases 
reading: (See Cut No. 13.) 


The following companies are equipped to supply these devises: 


American District Telegraph Co., 195 Broadway, New York. 

Chicago Electric Protective Co., 147 Fifth Avenue, Chicago. 

Signalphone Co., Milwaukee, Wis. 

Viaduct Electric Co., 10 S. Howard Street, Baltimore, Md. 

Williams Watchman’s Clock Co., 608 Washington Loan and Trust Building, 
Washington, D. C. 


Apparatus for Local or Private Systems. 

Watchmen’s Stationary Clocks shown by tests and examinations conducted by 
Underwriters’ Laboratories to be in accordance with the requirements of the Na- 
tional Fire Protection Association, and examined at factories and passed by Under- 
writers’ Laboratories, Inc., can be distinguished by label fixed to outside of clock 
cases reading: (See Cut No. 14.) 


and a decalcomania transfer is applied to the outside of the magneto cases 
reading: (See Cut No. 15.) 


The following companies are equipped to supply these devices: 


American Watchman’s Time Detectors Co., 2069 Fourth Street, Cleveland, O. 
American Watchman’s Time Detectors Co., 234-5 Broadway, New York. 

Eco =o Clock Co., 289 Congress Street, Boston. 

E. A. Hamilton & Co., Grand Rapids, Mich. 

E. O. Hausberg, 45 Maiden Lane, New York, N. Y. 

Holtzer-Cabot Electric Co., Brookline, Boston, Mass. 

E. Howard Clock Co., 373 Washington Street, Boston, Mass. 

Newman Clock Co., (Single Station Clock), 1526 Wabash Avenue, Chicago. 
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Simplex Time Recorder Co., Gardner, Mass. 
Standard Watchman’s Time Detector Co., (W. Romaine), 1-3 W. Broadway, New 
York. 

Before the extension of the label service to this industry approvals were 
granted to certain clocks manufactured by the foregoing and one other company 
as follows: 

Wakeman’s Single Station. Wakeman’s Time Recorder Co., Scranton, Pa. 


Portable Clocks. 


Watchman’s Portable Clocks shown by tests and examinations conducted by 
the Underwriters’ Laboratories to be in accordance with the requirements of the 
National Fire Protection Association, and examined at factories and passed by 
Underwriters’ Laboratories, Inc., can be distinguished by labels fixed to the inside of 
clock cases reading: (See Cut No. 14.) 


and a decalcomania transfer is applied to outside of the key boxes reading: 
(See Cut No. 15.) 


The following companies are equipped to supply these devices: 


Eco Magneto Clock Co., 289 Congress Street, Boston. 
Hardinge Bros., 1034-1036 Lincoln Avenue, Chicago. 
E. O. Hausburg, 45 Maiden Lane, New York. 

Nanz Clock Co., 178 Fulton Street, New York. 
Newman Clock Co., 1526 Wabash Avenue, Chicago. 

The Timekeeper Co., Chicago. 


Before the extension of the label service to this industry approvals were 
granted to certain clocks manufactured by the foregoing and one other com- 
pany as follows: 


New York. Manufactured by J. Schlenker, Germany, for The General Watch- 
man’s Time Detectors Co., New York. 


WINDOWS. 


Metallic Window Frames and Sash for Wired Glass shown by tests and 
examinations conducted by the Underwriters’ Laboratories to be in accordance with 
the requirements of the National Fire Protection Association, and examined at 
factories and passed by Underwriters’ Laboratories, Inc., have metal labels riveted 
to the inside of the window, reading: (See Cut No. 16.) 


The following companies are equipped to supply these devices: 


anne: Allegheny Cornice & Skylight Co., 821 Bouquet Street. Double 

Hung. 

Allegheny, Thos. W. Irwin Mfg. Co., 401-411 Rebecca Street. Double Hung. 

Boston, E. B. Badger & Sons Co., 63 Pitts Street. Double Hung, Stationary. 

Brooklyn, Herrmann & Grace, 671-685 Bergen Street. Pivoted Upper Sash. 

7 — Bros. Co., 201-209 Oak Street. Pivoted Upper, Double 

ivoted. 

Chicago, Grace Cornice Works, 1260 Indiana Avenue. Double Hung. 

Chicago, Illinois Roofing & Cornice Co., 329 W. Kinzie Street. Double Hung, 
Pivoted Upper Sash. 

Chicago, Knisely Bros., Fifth Avenue and 28th Place. Casement, Double 
Hung, Pivoted Upper Sash, Stationary, Pivoted Upper and Lower, Top 
Hinged, Single Pivoted. 

Chicago, Harry C. Knisely Co., 273 S. Canal Street. Double Hung, Pivoted 
Upper Sash, Pivoted Upper and Lower Sash, Single Pivoted Sash, Sta- 
pa Top Hinged, Pivoted Lower, Top Hinged Upper and Stationary 

ower. 

Chicago, J. C. McFarland & Co., 27th Street and Fifth Avenue. Double 

Hung, Pivoted Upper Sash, Pivoted Upper and Lower Sash, Fixed Upper 

and Pivoted Lower Sash, Single Pivoted, Top Hinged, Stationary Lower 

and Top Hinged Upper Sash, Stationary. 
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Chicago, Jas. A. Miller & Bro., 129 S. Clinton Street. Double Hung, Pivoted 
Upper Sash, Stationary, Pivoted Lower, Pivoted Upper and Lower, Single 
Pivoted, Top Hinged. 

Chicago, Perkinson & Brown, 111 N. Lincoln Street. Pivoted Upper Sash, 
Pivoted Upper and Lower, Top Hinged, Stationary Lower and Top Hinged 
Upper, Stationary, Single Pivoted, Pivoted Lower. 

Chicago, E. A. Rysdon & Co., 627-629 W. 4ist Street. Double Hung, Pivoted 
Upper Sash. 

Chicago, Sykes Steel Roofing Company, 112-120 W. 19th Place. Double 
Hung, Pivoted Upper, Pivoted Upper and Lower, Fixed Upper and Pivoted 
Lower, Stationary, Top Hinged, Single Pivoted. 

Chicago, Voigtmann & Co., 42-54 E. Erie Street. Pivoted Upper Sash. 
Pivoted Lower Sash, Pivoted Upper and Lower Sash, Single Pivoted 
Sash, Three Pivoted, Three Sash, Upper and Lower Stationary, Middle 
Pivoted, Twin Pivoted, Twin Stationary, Double Hung, Top Hinged 
Sash, Stationary, Top Hinged Upper and Stationary Lower Sash, Case- 
ment. 

Detroit, W. J. Burton Co., 164-166 W. Larned Street. Double Hung. 

Cincinnati, Jacob Freund Roofing Co., B. & O. S. V. Ry., near Mitchell Avenue. 
Pivoted Upper Sash, Pivoted Upper and Lower Sash, Single Pivoted Sash. 

Cincinnati, Thomas Lee, 128 W. Second Street. Double Hung, Pivoted 
Upper Sash, Pivoted Upper and Lower Sash, Pivoted Lower, Single Pivoted, 


Hinged. 

Cincinnati, Witt & Brown, 215 W. Third Street. Pivoted Upper Sash, Pivoted 
Upper and Lower, Double Hung. 

Cleveland, Riester & Thesmacher Co., 1514-1526 W. 25th Street. Pivoted 
Upper Sash, Double Hung. 

Columbus, F. O. Schoedinger, 146-148 N. Third Street. Double Hung. 

Kansas City, J. A. Ritzler Cornice & Ornament Co. Double Hung, Pivoted. 

Kansas City, Henry Weis Cornice Co., 1811-15 Wyandotte Street. Pivoted Upper 
Sash, Pivoted Upper and Lower Sash, Single Pivoted Sash, Stationary, 
Double Hung. 

Kansas City, Zahner Mfg. Co., 12 West 10th Street. Double Hung, Pivoted 
Upper, Pivoted Upper and Lower, Single Pivoted, Hinged. 

Milwaukee, Biersach & Niedermeyer Co., 216-220 Fifth Street. Pivoted 
Upper Sash, Pivoted Lower, Pivoted Upper and Lower, Single Pivoted, 
Stationary. 

Milwaukee, Consolidated Sheet Steel Metal Works, 661 Hubbard Street. 
Pivoted Upper, Pivoted Upper and Lower Sash, Fixed Upper and Pivoted 
Lower Sash, Single Pivoted, Stationary, Double Hung, Top Hinged. 

New Orleans, American Sheet Metal Works, Carrollton Avenue and Edinburgh 
Street. Double Hung, -Pivoted Upper Sash. 

New Orleans, A. J. Nelson Mfg. Co. Double Hung. 

New York, J. F. Blanchard Co., Broadway and 23d Streeet. Double Hung, 
Pivoted Upper Sash, Pivoted Upper and Lower, Single Pivoted, Stationary. 

New York, The Geo. Hayes Co., 71 Eighth Avenue. Pivoted Upper Sash. 

New York, Voigtmann & Co., 427 W. 13th Street. Pivoted Upper Sash, 
Double Hung, Pivoted Lower Sash, Pivoted Upper and Lower, Single 
Pivoted, Top Hinged, Stationary. 

New York, M. F. Westergren, Inc., 213-221 E. 144th Street. Pivoted Upper 
Sash, Double Hung, Pivoted Upper and Lower Sash. 

Philadelphia, David Lupton’s Sons Co., Allegheny Avenue and Tulip Street. 
Pivoted Upper Sash, Pivoted Lower Sash, Pivoted Upper and Lower Sash, 
Single Pivoted Sash, Double Hung, Casement, Stationary. 

Philadelphia, The J. S. Thorn Co., 20th and Allegheny Avenue. Double Hung, 
Pivoted Upper Sash, Casement, Pivoted Upper and Lower, Fixed Upper and 
Pivoted Lower, Single Pivoted, Stationary. 

Pittsburg, S. Keighley Metal Ceiling & Mfg. Co. Double Hung, Pivoted. 

Pittsburg, Rasner & Dinger Co. Double Hung. 

Salem, W. H. Mullins Co. Double Hung, Pivoted Upper Sash, Pivoted Lower 
Sash, Pivoted Upper and Lower Sash, Single Pivoted, Stationary. 

San Francisco, Forderer Cornice Works, corner Potrero Avenue and 16th Street. 
Double Hung, Pivoted Upper Sash. 
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San Francisco, Rulofson Metal Window Works, 315-319 Monadnock Building. 
Double Hung. 

San Francisco, San Francisco Cornice Co., Bryant between 9th and 10th Streets. 
Doubie Hung, Pivoted Upper. 

St. Louis, Eagle Metal Works Co., 1510-1512 Clark Avenue. Double Hung. 

St. Louis, Hopmann Cornice Co., 2571-2573 Benton Street. Double Hung. 

St. Louis, Mesker & Bro., 421-519 S. Sixth Street. Pivoted Upper Sash, Pivoted 
Upper and Lower Sash, Single Pivoted, Double Hung, Stationary, Casement, 
Vertically Pivoted. 

St. Louis, Powers & Boyd Cornice and Roofing Co., 3614-3616 Laclede Ave- 
nue. Double Hung. 

St. Louis, John F. Ruth Cornice Works, 4298 Page Avenue. Double Hung. 

St. Louis, Von Der Au & Cluss Mfg. Co., 2404-2408 South Jefferson Avenue. 
Double Hung. 

St. Paul, St. Paul Roofing and Cornice Co. Double Hung. 


WINDOWS, Hardware. 
Sash Locks. 


Malleable iron locks examined at factory and passed by Underwriters’ 
Laboratories’ Inspectors have attached to each box of twelve locks, sealing the 
box, label reading as follows: (See Cut No. 17.) 

The following manufacturers are equipped to supply these devices : 


Chicago, Payson Manufacturing Co., 1319 Jackson Boulevard. 
New Haven, Conn., The H. B. Ives Co., 11-17 Artizan Street. 


Sash Locks. 


Malleable iron locks examined at factory and passed by Underwriters’ 
Laboratories’ Inspectors have attached to each box of three locks, sealing the 
box, label reading as follows: (See Cut No. 18.) 


The following manufacturer is equipped to supply these devices: 
Philadelphia, Pa., Jas. Peters & Son, 1934-1938 North Front Street. 


Sash Chains. 


_ The following sash chain in sizes Nos. 80, 100, 130 and 250, has been ex- 
amined and tested and is approved for use on metallic window frames and sash 
with wired glass as follows: 


Size No. 80 for sash weighing not more than 90 pounds. 
Size No. 100 for sash weighing not more than 120 pounds. 
Size No. 130 for sash weighing not more than 160 pounds. 
Size No. 250 for sash weighing not more than 210 pounds. 


Community Guaranteed Sash Chain. Oneida Community Limited, Oneida, 
New York. 


WIRED GLASS. 


It has not been judged necessary to extend label service to this material 
up to the present time. Distinctive marks applied by the companies themselves 
to that portion of their product constructed in accordance with the standard 
(without constant supervision of such marking by the Laboratories) has been 
considered acceptable. 


New York, N. Y. Mississippi Wire Glass Co. 


This company claims exclusive right to the use of hexagonal mesh in 
wired glass. Decision of the Court of last resort on this claim is not yet ob- 
tained. In the meantime sub-standard wired glass using hexagonal mesh is 
occasionally found on the market. Members should therefore make careful 
inspection of this type of product before acceptance. 





458 SECRETARY'S REPORT, BRANCH OFFICES, ETC. 


Philadelphia, Pa. Continuous Glass Press Co. 

Marking: Consists of a strand of the wire mesh made by twisting two No. 
27 gage wires together, and spacing such distinctive cabled strand 
approximately 10 inches apart in each sheet of glass manufac- 
tured. 

Pittsburg, Pa. Arbogast-Brock Glass Co. 

Marking: A U-shaped piece of wire, 3-16 of an inch in height, embedded 
near one corner or spaced about 15 inches apart vertically and 
horizontally in each light. 

Streator, Ill. Western Glass Co. 
Marking: Consists of five loops at each vertical strand of wire mesh. 
Washington Pa. Highland Glass Co. 

Marking: Consists of a double strand of wire at intervals of 9%4 inches. The 
two wires of the double strand are not twisted together except at the 
twisted portions of the mesh. 

New York, N. Y. Mississippi Wire Glass Co., for American District Telegraph 
Co., 195 Broadway. 


One-fourth inch wired glass with series of parallel wires about %-inch 
apart, approximately midway between surfaces. Designed for use in connec- 
tion with burglar alarm equipments. Submitted as possessing some value as 
fire retardant. 

When mounted in standard window frames with lights not in excess of 
720 square inches and with neither dimension in excess of 48 inches, this glass 
iS approximately 50 per cent. as efficient as standard wired glass for protection 
against moderate exposure. 


W. H. MERRILL, Secretary. 





COMMITTEE REPORTS. 


Committee Reports. 


MEETING OF THE EXECUTIVE COMMITTEE. 


H. L. Phillips, Chairman, 


5 Haynes Street, Hartford, Conn. 


A meeting of the Executive Committee was held in Chicago, at the 
offices of the Union, 125 Monroe Street, on Wednesday, February 24, 
1909, the following members being in attendance: 

Mr. H. L. Phillips, Chairman, Hartford, Conn.; Mr. C. A. 
Hexamer, Philadelphia, Pa.; Mr. C. H. Phinney, Boston, Mass.; Mr. 
F, E. MacKnight, Atlanta, Ga.; Mr. M. D. Pierce, New Orleans, La. ; 
Mr. G. W. Cleveland, Cincinnati, O.; Mr. Albert Blauvelt, Chicago, 
lil.; Mr. W. H. Merrill, Chicago, Ill.; Mr. W. G. Sanderson, Chicago, 
lll.; Mr. G. E. Bruen (representing Mr. H. K. Miller and Mr. C. A. 
Hague), New York, N. Y.; Mr. T. Z. Franklin (representing Mr. E. B. 
Creighton), Philadelphia, Pa. 


Mr. Franklin H. Wentworth, of Boston, was appointed Editor of the 
QUARTERLY in place of Mr. Henry A. Fiske, resigned. Mr. Went- 
worth will assume his new duties at the beginning of the Association year 
following the annual meeting in May—Mr. Fiske having consented, at 
the urgent request of the officers, to retain general charge of the work 
until that time. Notice was given in the last issue of Mr. Fiske’s change 
in business connections, which makes it impossible for him to devote the 
time necessary to the work in the future. 


Mr. Franklin H. Wentworth was also appointed Assistant Secretary 
of the Association for the balance of the current year, and his name will 
be presented by the Executive Committee to the Nominating Committee 
at the annual meeting for the office of Secretary and Treasurer of the 
Association—it being the unanimous opinion of the officers and members 
of the Executive Committee that the duties of Secretary-Treasurer and 
Editor can be profitably combined under the direction of one man, who is 
well qualified and in a position to devote all of the time necessary to for- 
warding the Association affairs and taking care of its current business. 
Mr. Wentworth has been actively engaged in fire protection engineering 
work since 1894, and closely identified with the affairs of the Association, 
particularly in connection with the publicity work being carried on under 
the direction of the President. He will have his headquarters in Boston, 
and continue as heretofore in his capacity as New England representative 
of Underwriters’ Laboratories, Inc. The Executive Committee feels that 
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the Association is to be congratulated on the prospect of Mr. Wentworth 
devoting his energies to its affairs. Mr. Alfred N. Miner, Jr., will con- 
tinue as Assistant Editor and in addition take on some new duties in con- 
nection with the Secretary’s office. 








Mr. H. L. Phillips was nominated for appointment by the President 
of the United States as representative of the National Fire Protection 
Association on the Advisory Board on Fuels and Structural Materials, in 
place of Mr. Everett U. Crosby, resigned. 







Following a report from Mr. W. H. Merrill, Chairman of Special 
Conference Committee on Hose, and from Member Bruen, of the 
Standing Committee on Hose, and under authority given it at the last 
annual meeting, the Executive Committee adopted specifications for cot- 
ton rubber-lined hose for fire department use. These specifications have 
been forwarded to the National Board of Fire Underwriters as the recom- 
mendations of this Association. 








Mr. Albert Blauvelt, Chairman, made report of progress for the 
Special Committee on Pipe. 
















The necessary committees were appointed in connection with work 
and arrangements for the annual meeting, the Assistant Secretary, Mr. 
Wentworth, being included as a member of all these committees. 


W. H. MERRILL, Secretary. 


MEETING OF COMMITTEE ON DEVICES AND MATERIALS. 


W. C. Robinson, Chairman, 
382 Ohio Street, Chicago. 


The regular quarterly meeting of the Committee on Devices and 
Materials was held at the office of Underwriters’ Laboratories, Inc., 382 
Ohio Street, Chicago, Ill, on Thursday, February 25, the following 
members being present: 

Mr. W. C. Robinson, Chairman, Chicago, Ill.; Mr. W. H. Merrill, 
Secretary, Chicago, Ill.; Mr. W. D. Matthews, Chicago, Ill.; Mr. W. G. 
Sanderson, Chicago Ill.; Mr. W. A. Anderson, New York, N. Y.; Mr. 
E. T. Cairns, New York, N. Y.; Mr. F. E. Cabot, Boston, Mass.; Mr. 
E. U. Crosby, Philadelphia, Pa.; Mr. C. A. Hexamer, Philadelphia, Pa. ; 
Mr. T. Z. Franklin, Philadelphia, Pa.; Mr. H. L. Phillips, Hartford, 
Conn.; Mr. F. C. Moore, Hartford, Conn.; Mr. J. R. Sullivan, Mil- 
waukee, Wis.; Mr. F. E. MacKnight, Atlanta, Ga.; Mr. M. D. Pierce. 
New Orleans, La.; Mr. H. C. Henley, St. Louis, Mo. 
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Members of Underwriters’ Laboratories’ staff in attendance as 
follows: 

Mr. Fitzhugh Taylor, Consulting Engineer; Mr. J. B. Finnegan, 
Associate Engineer; Mr. G. W. Riddle, Assistant Engineer; Mr. C. R. 
Alling, Assistant Engineer; Mr. A. H. Nuckolls, Chemical Engineer. 

The Committee took up and disposed of twenty-one (21) individual 
reports of the Laboratories, covering dry-pipe valves, sprinklers, chemical 
extinguishers, thermostats, fusible links, watchman’s clock and fire alarm 
boxes, fire alarm systems, fire doors, special types of fire windows, com- 
position shingles, and other miscellaneous appliances. 

Tests of a new form of fire-door were run during the meeting for 
the information of members of the Committee. 

The Committee was in session from 9.45 a. m. until 6.30 p.m. Fol- 
lowing adjournment its members were guests at a dinner given in their 
honor by the Committee on Fire Protection of the Union. 

The members of the Executive Committee were entertained at dinner 
by the Western Factory Insurance Association. 





COTTON MILLS, 


Cotton Mills---Fire Record. 


Total Number of Fires, 4,510. 
1. CLASSIFICATION OF CAUSES. 


Common Causes. ee 
o. of Fires. 

LIGHTING. Number of fires 163 

Electric are lighting 

Electric incandescent 

Gas and gasoline 

Kerosene oil lamps 

NNN Sona eee cis re ae is a dN a oats on 

Torches 

Candles 

Matches 
HEATING. 

Steam 

lot air 
PLS Vans NOE OE MIBES 8 35a kc wee pe rie vbdc oaks wa ve 

Steam (combustible material) 

Electricity 

Bearings 


Belting (friction) 
eneitemer Sad friction Clutches «...... 6. secs cc knee ceceenis 
Pulleys 
BOILER (or fuel). Number of fires 
Overheated woodwork and combustible material 
Fuel 


Explosion 
RUBBISH (or sweepings). Number of fires ........... 
OILY MATERIAL. Number of fires ................. 
SMOKING. Number of fires 

a a Wek Pink wee Van eee ease wat «s 

Matches 

No data 
LIGHTNING. Number of fires 
LOCOMOTIVE SPARKS. Number of fires ........... 
MATCHES ON FLOOR. Number,of fires ............ 
MISCELLANEOUS. Nuniber of fires ...........000-- 

Rekindling of previous fires 

Lighted match thrown onto cotton 

Short circuit of wires in electric clock. 

Hot babbit on woodwork. 

Truck struck spark from wheel. 
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Coupling on shaft struck iron hook on top of ladder used 
by oiler. 

Fireworks ignited lint in dust chimney. 

Bobbin fell between belt and boxing. 

Overturning of plumber’s torch. 

Back draft through ventilating pipe. 

Spontaneous combustion of sawdust. 


Special Hazard Causes. 


No. of Fires. 
RAW STOCK. 58 
Baled 
Loose cotton (including hand opening and mixing) .... 
Matches on floor 
Opening cotton bales with axe or tie cutter 
Miscellaneous 
STOCK CONVEYORS. Number of fires 
Paw fives, spares trom fan; ete. oo o6 cnc oc ea cekeodsans 
Fan bearings 
Foreign substance in tube and unknown 
DRYING. Number of fires 
Cyclone Dryer 
Kitson Dryer 
Sargent Dryer 
Miscellaneous drying (type not given) 
Fan shafting and bearings 
OPENERS, PICKERS, LAPPERS, ETC. Number of 


Dust rooms 
Dust collector 
Fan bearings 
“ARDING. Number of fires 
Card fires 
Grinding card clothing 
DRAWING. Number of fires 
Drawing frames 
Railroad heads 
Electric stop motions 
FLY FRAMES. Number of fires 
Slubbers 
NN cin Sich ota bade ds cheer Meee ae hel pete 105 
Fly frames 
Electric stop motions 
No data 
SPINNING. Number of fires 
Mule spinning 
Mule head 
Miscellaneous mule spinning 
Ring spinning 
No data 
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No. of Fires. 
COP BREAKING MACHINE. (Thread _ extractor). 
Number of fires 
TWISTING AND QUILLING. Number of fires 
WINDING AND REELING. Number of fires ........ 
SLASHING. Number of fires 
Slashers 
Fan 
Soldering 
WEAVING. Number of fires 
Looms 
Electric stop motions 
CLOTH FINISHING. 
Napping 
Singeing 
Shearing 
Brushing 
No data 
SPONTANEOUS COMBUSTION OF DYED STOCK. 
Number of fires 
In dryer or dry room 
Cotton 
Dyed yarns 


WW © Or 


WASTE HOUSE. Number of fires 
MISCELLANEOUS (including spontaneous combustion). 

Number of fires 

Spontaneous combustion of cotton waste 

Spontaneous combustion in waste bin 

Started in waste room 

Unknown in 

Spontaneous combustion of waste stored in attic. 

Spontaneous combustion of old loom harness. 

Spontaneous combustion of card waste in picker room. 

Spontaneous combustion of zinc dust in laboratory. 

Spontaneous combustion in bag of cop tubes. 

Spontaneous combustion in bag of bobbins. 

Grinding and finishing spools 

Caps laid on mule carriage track 

Manufacture of potato gum. 

Cast-iron gear was dropped on floor and started fire from 
spark. 

Employee overturned glue pot lamp. 

Acids and gases in bleach house destroyed insulation on 
electric wires causing short circuit. 

Alcohol lamp used for soldering tipped over. 

Spark from rivet forge. 

Match in stock on floor outside of dryer ignited from 
heat. 





COTTON MILLS. 
Summary. 


Common Causes. 


Lighting 

Heating 

Power 

Boiler (or fuel) 

Rubbish (or sweepings) 

Oily Material 

Smoking 

CE Sal ere a pale ae releVaareere bene 
Locomotive Sparks 
Matches on floor 

Miscellaneous 


Raw Stock 

Stock Conveyors 

Drying 

Openers, Pickers, Lappers, Etc. ................ 
Dust Rooms and Collectors 

Carding ’ 

Drawing 

Fly Frames 

Spinning 

Cop Breaking (Thread Extractor) 

Twisting and Quilling 

Winding and Reeling 

Slashing 

Weaving 

Cloth Finishing 

Spontaneous Combustion of Dyed Stock 

Waste House Fires 

Miscellaneous (Including Spontaneous Combus- 


Common Causes 
Special Hazard Causes 


Incendiary 
Exposure 
Unknown 


CO 
_ 


2 > =2 Or Or 2 OO 


or 


Per Cent. 
of Whole. 
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2. DETAILS OF CAUSES. 
Common Causes. 


S-2504. Fire had been smouldering in the coal pit for several days 
where approximately 20,000 tons were stored, and a crew of men were 
at work trying to get at the seat of fire when suddenly it burst forth 
where they were working, flashing out with considerable of an explo- 
sion probably due to coal gas. Hose streams were put on but fire was 
spreading rapidly and continued doing so even after the arrival of city 
department. 

M-3421. Fire occurred in weave room at 5.30 a.m. One of the 
employees accidentally knocked a lamp upon the floor, breaking it, and 
the flames set fire to warps in four looms. 

M-3721. At 3.15 p. m. a fire occurred in the weave room. The 
floor above this room was being swept and some waste dropped 
through a belt hole in the floor. The waste fell upon a lighted gas jet, 
became ignited and fell on a loom, setting fire to the warp and also to 
the harness. 

M-3812. During the evening a slight fire occurred in the carding 
room, which was caused by a lap coming in contact with gas jet. 

M-3814. At about 5 p. m. a slight fire occurred in the starch room 
in the print works. An electric light wire came apart near a cleat on 
the ceiling and the ends of the wire in dropping apart formed a perfect 
arc. The breakage of the wire was probably caused by the effect of 
acids and gases from the bleach house. 

S-3946. In the second story there was an arc lamp with a globe 
so ill-fitting at the bottom as to leave about one-fourth of an inch space 
between it and the holder. It is supposed that a spark fell through 
this space to the cloth covering an idle fly frame below it. 

M-3955. At 8 a. m. a fire occurred in the picker room. One of 
the employees took a lap from one of the pickers and placed it upon 
his shoulder. In doing so he struck an electric bulb and set a part of 
the lap on fire. 

M-4221. A workman was replacing a lamp which had burned out 
in dust room, and in so doing caused a short circuit in the socket. The 
fuse in the rosette above blew out and ignited the fine dust and lint 
which had collected on the timbers. 

S-4370. The fire started at a point where a 34-inch live steam pipe 
for sink supply passed through the belt enclosure. One end of the U 
hanger had become loosened from the beam and allowed the pipe to 
sag and rest on the woodwork of the partition. This was near the 
main belt, the wind from which no doubt fanned the spark into flame 
as soon as the charring had reached the point of ignition. 

$-4945. Fire occurred at noon just as men were leaving factory. 
Bearing of shaft became overheated and probably while machinery 
was in motion sparks were kept from falling but when machinery 
stopped sparks dropped down into tin oil drip below shaft, setting oil 
on fire and burning oil dropped down into a spinning mule that was 
located directly underneath. 

S-5002. Employee carrying lantern in opening room. Lantern 
exploded and ignited loose cotton on floor. 
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S-52038. Power companies’ employee was repairing oil switch 
through which all power is received and in some way short circuited 
switch. Oil took fire and part of it dropped to floor, striking some cot- 
ton waste and setting it on fire. 

S-5334. At about 3 a. m. the watchman started the fan of the hot 
air heating system, having previously turned the steam into the steam 
coils, the boiler pressure at the time being about 50 pounds. Twenty 
minutes later in passing from the boiler room into the fan room, he 
discovered fire coming out of the fan casing of the heating system and 
that the delivery flue at the fan was red-hot. Asa portion of the plant 
was running extra, the fan was being driven from the main shafting. 

He immediately threw open the switch controlling the power (the 
plant being electrically driven) and stopped the fan. As he passed out 
into the yard to give an alarm, he discovered fire in the weaving room, 
located in the second story of the main mill. 

The cause of the fire was the considerable accumulation of lint in 
the pipe leading from the fan into the brick conduit and in the conduit 
near the fan. The fan striking the casing caused a spark which 
ignited the lint. It was then blown through the conduit and into the 
first two brick flues as those flues offered the least resistance, and then 
into the wooden extension boxes, setting both boxes on fire. The in- 
side of these boxes was undoubtedly more or less covered with lint, 
and being cleated on the inside would give more chance for a spark to 
lodge. 

Special Hazard Causes. 


H-54. Fire originated in bottom part of a slubber machine, and 
ran the whole length of machine which is about 15 feet long. Fire was 
confined entirely to machine in which fire started. 

H-134. Fire was undoubtedly caused by some substance striking 
a spark in opener picker. Stock is blown direct to gauze rooms some 
30 feet away in the one-story addition. Fire was first noticed in these 
gauze rooms and rapidly spread to adjoining cotton stock room and 
dye house. 

This method of coupling the opener picker through fan to gauze 
rooms is dangerous with any kind of stock, but especially so with cot- 
ton. 

M-1692. The watchman discovered fire in the beaming room at 
11.30 p. m., caused by the spontaneous ignition of two bundles of nan- 
keen warp yarn, which was colored with a little logwood and some 
iron liquor. The warps were taken from dry cans late in the after- 
noon, and were brought into the beaming room. 

S-2228. Fire occurred in wooden metal-clad stock box 8x10 feet. 
A small pile of hot cotton was left in stock box instead of being taken 
out and run on to a lapper as is usual. The dryer is heated to 200° 
and cotton is still somewhat warm after travelling the distance to stock 
box. It is probable that spontaneous combustion took place in this 
stock box. 

M-2685. At 8 p. m. fire was discovered in the finishing room. It 
started in a truck load of chambray shirtings, probably from a spark 
from the singeing machine, and smouldered in the goods several hours 
before breaking into flame. 
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S-3015. Fire caused by foreign substance striking fan in con- 
veyor system. 

M-3227. At about 10 a. m. fire started under one of the looms in 
main mill. ‘The fire was caused by the picking ball on cam shaft strik- 
ing fire and igniting lint underneath the loom. 

M-3277. A spark from gas singeing machine caused a fire to start 
in singe room of first floor of mill at 7.15 p. m. The fire was discovered 
by the watchman and was confined to the room in which it started. 


M-3313. At 1 p. m. fire occurred in card room. A new belt had 
been put on too tight on a drawing frame, causing the bearing to be- 
come heated and to ignite some loose cotton on same. The fire flashed 
over a few cans of drawing and was put out by pails of water. 


M-3551. At 12.30 p. m. fire broke out in singe room of engine and 
singe house, caused by a spark left in a roll of cloth from singeing ma- 
chine. Same was extinguished by applying wet cloths to selvage of 
roll. 

M-3763. At 2.40 p. m. a runover bobbin caused a fire to start in 
one of the fine speeders on the second floor. The fire spread over the 
entire frame, but was extinguished with a few pails of water with but 
slight loss. 

M-3776. At 8 p. m. a fire occurred in the napping room, It 
started in one of the napping machines, spread through the dust pipes 
to the large blower in the napping room, and from there through the 
pipe to the waste house, setting fire to the napping and mill waste. 

M-3860. At 8.45 a. m. a fire started in the dry room in the second 
story of dye house. It was probably caused by dust and small bits of 
cotton coming in contact with steam pipes and igniting. 

M-3936. At 9 a. m. a slight fire occurred in the card room. It 
started in a magnet box on one of the drawing frames. 

M-3951. At 3 p. m. a fire occurred in the picker room and spread 
over cotton in five opener hoppers. The fire was caused by foreign 
substance striking a fan in the distributing system. 

M-4070. At 2 p. m.a fire occurred in the carding room in the main 
mill, probably caused by friction in railway head. The fire spread over 
four heads and also sliver in cans, but was extinguished in ten minutes 
by the water from one sprinkler and by the use of one hose stream, 
pails of water and extinguishers. 

S-4075. The cause of the fire was that the leather in the friction 
clutch in the English mule had been worn off the metal to which it was 
riveted and the two pieces of iron striking or rubbing together caused 
sufficient friction or sparks to set fire to cotton. 

M-4387. The fire started in a card which was being ground, and 
spread to others in the same section. It may have been caused by a 
spark from the grinder. 

S-4566. <A piece of steel tie from one of the cotton bales in opener 
room was carried through the galvanized iron conveyor pipe along 
with the cotton and struck the fan located in the opener room. 

S-4708. Fire caused by friction of cotton between cage and frame 
at condenser head in picker trunk. There were no sprinklers inside 
trunk or condenser head and burning cotton dropped to floor and 
ignited loose cotton on floor. 
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S-4733. Fire was caused by friction in mule head and ran both 
ways inside the boxing, burning off most of the banding and also some 
of the outside ropes. 

S-4811. This fire started at roving frame and was caused by 
friction from the roving flying from bobbin and getting under same. 

S-5450. Fire caught near connections of electric stop motion on 
drawing frame. Supposed to have been caused by short circuit. 

S-5972. Yarn became wound around shaft on winder and shoved 
the arm carrying roller up against side of roller. Friction caused fire 
which flashed over lint on whole machine. 

S-6044. Hot bearing on speeder burned lint off machine and 
small amount of cotton. 

S-6118. Fans located on the walls of steaming and ageing room 
blow air down into sub-basement, from which it passes through steam 
pipes and up through grating to hot boxes, the air then being drawn up 
by a fan and delivered outdoors. The first seen of the fire was when 
it came out into folding room from hot box through opening in wall 
through which cloth passes. 

Fire followed wooden flue up into steaming and ageing room, 
burning the flue and woodwork of room. 

S-6494. Fire occurred in Sargent dryer. Four sprinklers opened 
over feed apron and one sprinkler inside the dryer practically extin- 
guished the fire. 

S-6793. Yarn became wrapped around a winder roll and was set 
on fire. Fire flashed down the frame and was extinguished with 
buckets. 

S-7456. Fire occurred-about 11.45 a. m. on second floor in a screen 
stock dryer located in room with brick and stone walls, wood floors, 
open joist ceiling, ventilator and fan in roof, steam pipes and fan at end 
of dryer. Owner saw smoke coming from ventilator about 11.45 a. m. 
and gave alarm to employees. Cause of fire unknown, but probably 
spontaneous combustion of freshly dyed cotton being dried, as fire 
apparently started 20 feet from steam pipes. Room was 20x52 feet. 
Room equipped with Walworth double link sprinklers, pendant, ten 
heads in room, and five opened and practically put out the fire. 

S-7870. Bale buckle struck fire from blades of stock conveyor fan. 


3. ROOMS IN WHICH FIRE OCCURRED. 


Unknown 
Common Special Incendiary Total 
Causes. Hazards. Exposure. Fires. 
No. of Per No. of Per No. of Per No.of Per 
Fires. Cent. Fires. Cent. Fires. Cent. Fires. Cent. 


Storage and Non- 

Manufacturing .. 35 20 3: 88 
Boiler Room 24 : ey as é : 2% 
Engine Room 18 ‘a iis 19 
Wheel House ? epi en 8 
Belt Tower, Enclo- 

sures and Rope 

12 , on = ‘ 4 15 
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Unknown 
Common Special Incendiary 
Causes. Hazards. Exposure. 
No. of Per No.of Per No.of Per 
Fires. Cent. Fires. Cent. Fires. Cent. 


ay < 2 


Drying Room 8 .. 2 
Dyeing Room ; 14. 10 
Conveyor Tubes .. is a ; 
Opener, Picker, Lap- 

per Rooms ; 25 2381 
Gauze Room 6 nig: ee 
Carding Room (In- 

cluding Drawing, 

Slubbing, Speeders 

and Fly Frames) 
Spinning Room ... 
Cop Breaking Room 
Twisting Room, (In- 

cluding Winding, 

Reeling, Warping 

and Slashing) ... 
Weaving 
Cloth Finishing 

Room, (Including 

Napping, Singe- 

ing and Shearing) 
Dust Room 
Waste House and 

Rooms 
Miscellaneous 

Rooms 


VQ 
io 


Total with 
given 82 3662 
No data 38 


3700 


Percentage not noted where less than 1%. 


4. DAY OR NIGHT. (Day Fires 6 a. m. to 6 p. m.) 


Common Causes. Special Hazards. Unknown. 
Incendiary, Exposure 
No. Per Cent. No. Per Cent. No. Per Cent. 
80 3135 90 126 65 
20 337 10 69 35 


Total with data 
given 
No data 


Total 


Total Fires. 


No. 
3672 
509 


4181 
329 


4510 


Per 

Cent. 
88 
12 
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5. PLANT IN OPERATION. 


Common Causes. Special Hazards. Unknown. Total Fires. 
Incendiary, Exposure Per 
No. Per Cent. No. Per Cent. No. Per Cent. No. Cent. 
Plant in opera- 
tion 1s 3 1214 96 : 63 92 
Plant’. not-" ‘in 
operation ... 2g ; 50 4 ; 37 : 8 


Total with data 
given 
No data 


Total 
6. HOW DISCOVERED. 


Common Causes. Special Hazards. Unknown. Total Fires. 
Incendiary, Exposure Per 
No. Per Cent. No. Per Cent. No. Per Cent. No. Cent. 
Employee .... 141 83 1396 996 90 1627 = 98 
Watchman .... 25 15 48 3 A0= > 22 103 6 
Thermostat 


Sprinkler Alarm 
Outsider 


Total with data 
given 
No data 


Total ..:. 593 3700 


SPRINKLER FIRE RECORD. 


Some of the following tables, particularly Nos. 14 to 19 inclusive, include only 
a portion of the sprinkler fires because of the lack of detailed information. 


7. EFFECT OF SPRINKLERS. 


No. of Per Cent. 
Fires. of Whole. 


Extinguished or practically extinguished fire 1593 63 
Held fire in check 916 36 
Unsatisfactory 39 


2548 


No claim 755 
Small loss 1748 
Large loss 45 


Total 
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8. DETAILS OF UNSATISFACTORY SPRINKLER FIRES. 


7745. April 16, 1891. A piece of iron in the stock struck fire in 
the picker at 4.30 p.m. ‘The fire passed into the dust room and thence 
through the flues to the pickers on the two other stories of the build- 
ing. The fire was in this way simultaneously carried to the three 
stories of the picker building. Each story was equipped with 50 Grin- 
nell automatic sprinklers, obtaining their primary supply from a tank 
on the roof holding, 2,100 gallons, which capacity was equal to supply- 
ing the sprinklers for two and one-fourth minutes. 

Fifty sprinklers opened on the first floor, 45 on the second, and 37 
on the third. It is probable that many of the sprinklers did not open 
by reason of the lack of water pressure and in the interval preliminary 
to starting the pump the fire got ahead of the sprinklers. 

Streams from the yard hydrant were used on the fire. Loss, 
$26,357. 

Summary: Defective water supply. 

7801. November 4, 1891. The watchman discovered a fire in the 
finishing building at 10 p. m., caused by heat from the chimney from a 
plate heating furnace, which set fire to the floor in contact with the 
chimney. The watchman called one of his associates. The alarm was 
given, and help responded promptly. The fire was extinguished in 
about an hour by three hose streams from yard hydrants. One Grin- 
nell automatic sprinkler in the adjoining room opened, and was effec- 
tive in preventing the spread of the fire through the doorway. 

In connection with this fire, it should be known that at about 7.30 
in the evening a sprinkler head was opened by the heat from a plate 
furnace. The water was shut off from the sprinklers by the watch- 
man, and some one immediately sent for the piper to come to replace 
this head, but he could not be found; thus this fire did not have the 
advantage of automatic sprinkler protection. Loss, $2,187. 

Summary: Water shut off. 

7789. July 24, 1892. Spontaneous combustion of waste in the 
attic of main mill produced fire at 1.43 p.m. The weather was very 
hot, and the mill being shut up probably the high temperature had 
some connection with causing the fire. The fire was discovered by a 
person living near by. The city fire department came promptly in re- 
sponse to an alarm, and hose streams from the mill apparatus were also 
used. Fifty-one of the old style Grinnell automatic sprinklers opened, 
but they did not do their full duty, as the water from the city supply 
was shut off, and the pumps were used on the hydrants, leaving the 
only source for the automatic sprinklers from a tank under a low head. 
Loss, $18,707. 

Summary: Light water pressure. 

7794. August 3, 1892. Friction of a shaft caused a fire in the 
picker room at 5.30 p. m. It was thought to have been extinguished, 
and the overseer left it when the mill was stopped for the day; but at 
9.15 p. m. the watchman found that a pile of open cotton in the picker 
room was on fire at the same place where fire had been found earlier. 
It is supposed to have originated from some smouldering spark from 
the other fire. The fire extended to the picker room and the dye house. 
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The automatic sprinklers failed to hold the fire in check, ‘and it was ex- 
tinguished by streams from the mill apparatus and from the city fire 
department. Loss, $36,565. 

Summary: Not classified. 


7906. March 14, 1893. Fire started at 3.45 a. m., in the first story 
of a mill four stories, attic, and basement in height, caused by the spon- 
taneous ignition of old harnesses in the harness room. The mill was 
equipped with automatic sprinklers, part Draper and part Grinnell, 
above the first story, and they did excellent work in checking the prog- 
ress of the fire and confining it to this building, although the lack of 
a proper cut-off in a shaft hole in the wall separating the new from the 
old mill rendered the new mill in great peril at one time. The mill 
pumps were inaccessible by the position of the fire, and there was also 
a delay owing to the fact that some of the town hydrants were frozen. 
A special inspection had been made of this property the week before, 
and it was agreed that additional sprinklers and a new pump were to 
be added. Loss, $136,626. 

Summary: Unsprinklered portions. 


7907. September 4, 1893. Fire occurred in a frame spinning 
room in the first story at 10.40 p. m., caused by spontaneous ignition 
in a pile of rags. Four Grinnell automatic sprinklers opened, but the 
flames reached a concealed space in the side wall of the building, ex- 
tended to the attic, and burned off the roof and third story of the mill. 
The fire was finally extinguished by streams from the mill pump and 
the apparatus of the town fire department, after lasting about seven 
hours. Loss, $54,703. * 

Summary: Concealed spaces. 


7909. September 17, 1894. Fire originated in frame wheel 
house at 7.15 p. m.-from hot journal at jack shaft, or upright wheel 
shaft, and was-carried thence through frame beltway attached to south 
side of mill proper to the third floor of mill, and thence throughout 
mill building. Mill was in operation at the time and full complement 
of hands at work. 


This mill was equipped as to mill building proper with Grinnell 
and Hill sprinklers, primary supply from 50,000 gallon reservoir on 
bluff at east of mill, elevation above highest head about five feet, auxil- 
iary supply from Fales & Jenks Rotary Pump No. 5, situate in wheel 
house, friction gear, 6-inch suction, 5-inch discharge. This pump could 
not be operated on account of its location directly at the seat of the fire, 
no arrangement having been made to gear pump from outside of 
building, and its supply valve being an ordinary gate valve instead of 
an automatic check. 

This means of fighting the fire being useless, by reason of im- 
proper installation, and the sprinkler heads at the extreme top of mill 
being first called upon and depending upon reservoir supply with very 
small and insufficient pressure (and with hose connections on hydrants 
in use practically none), the progress of the flames could not be 
checked. 

The following defects may be noted: Wheel house was not sprin- 
klered, beltway to mill was not sprinklered, reservoir supply had not 
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sufficient elevation, pump had no automatic valve or appliance to put 
in gear from outside, hose connections on sprinkler pipes. 

Summary: Unsprinklered portions. 

7912. Warren, R. I. October 3, 1895. Large brick mill. Fire 
started in engine room about 7 p. m. Supposed to have been caused by 
ignition of the wooden lagging on engine cylinders. 

The engine room was not equipped with sprinklers and fire spread 
to main mill and practically destroyed the entire property with loss of 
approximately $800,000. 

At the time of fire improvements were under way which were to 
include sprinklers throughout all portions and a new 1,000 gallon 
pump. Sprinklers in the mill were fed by a weak town water supply 
during these changes which was not of any value as soon as any mate- 
rial number of sprinklers opened. The fire could probably have been 
controlled by hose streams, but for the fact that the old steam pump 
which was supposed to be in service could not be started owing to a 
closed valve in engine room which controlled the steam supply and 
which could not be opened because the fire started at that point. 

This defective arrangement of steam supply and valve to fire pump 
was to have been changed when new pump was installed and further- 
more the closed valve was supposed to have been kept open at all 
times. 

Summary: Unsprinklered portions. 

327. Fall River, Mass. March 1, 1899. Fire occurred in mule 
room and was discovered by employee. Cause unknown. Mill was 
equipped with Grinnell glass disc sprinklers, supplied by city water 
75 pounds pressure and 1,000 gallon Underwriters’ pump. Sprinklers 
failed to hold fire in check for some unknown reason, and loss reported 
as $53,778. 

Summary: Not classified. 

803. Wesson, Miss. November 2, 1899. Fire was in dust room 
under the lapper building. Joisted ceiling, earth floor and brick walls. 
Dust room was equipped with sprinklers, old spacing and pipe sizes, 
sprinklers not staggered. Joists were covered with cotton lint and 
fire spread in joist channels where water from sprinklers could not 
reach it. Twenty sprinklers opened. Sprinklers were shut off and 
fire extinguished by hose. Loss small. 

Summary: Defective spacing and arrangement. 


686. Philadelphia, Pa. December 26, 1899. Fire occurred in 
spinning room of old mill, which portion of the plant was destroyed. 
It was found after the fire that the sprinkler system in this portion 
was shut off for some unknown reason. 

Summary: Water shut off. 

1207. Woonsocket, R. I. February 1, 1901. Fire occurred in 
pitch roof attic, joist construction, back plastered, used for miscel- 
laneous and loom harness storage. Sprinklers were eight feet across 
joist and 13% feet with joist. Wet system. Defective pipe sizes, four 
on one inch, etc. Primary water supply was city water about 83 
pounds pressure. Forty-six sprinklers opened. 

Sprinklers failed to hold fire in check, probably because of poor 
spacing and obstructions to distribution. Fire spread to spinning 
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room and loss estimated at $10,000 to $15,000. There was no watch- 
man’s station in the attic and fire was discovered by an outsider. 
Summary: Defective spacing and arrangement. 


7913. West Warren, Mass. February 5, 1901. At 3 p. m. fire 
occurred in the card and mule room, starting in one of the cotton bins. 
This bin was tin-lined and had no opening into the room except the 
doors out of which stock was taken; it was provided with a large ven- 
tilator through the roof and was thoroughly sprinklered. Some cotton 
was taken out through one of the doors in the bin about ten minutes 
before the fire. Without any previous warning, one of the doors of 
the bin burst open, and fire was thrown nearly across the mill, and one 
of the card hands, who was standing fifteen feet away and on the other 
side of the card, was severely burned. 


Some sprinklers, put in in 1881, immediately opened and an at- 
tempt was made to stop the cards, but the fire was too rapid, so that 
some of them could not be stopped. One of the rotary pumps was 
started in a few minutes and ran at moderate pressure. The public 
alarm was also promptly given. A line of hose was taken from the 
hydrant near the storehouse through the picker building, and did 
excellent service from the door of the card room. Another line was 
taken from the hydrant near the tower on to the roof and worked to 
advantage through the monitor. The wind was blowing a gale, and 
the prompt and intelligent handling of the hose streams was most 
commendable. 


The fire was subdued by the sprinklers and hose streams, but not 
until the mill had been thoroughly wet from top to bottom. Imme- 
diately careful attention was given to cleaning up and men were kept 
on duty all night, so that the water damage was prevented as far as 
possible. The main belt came off in the early part of the fire, and was 
so wet that it went all to pieces, but this permitted the full power of 
the wheels to be put on to the pump. 


The lessons from the fire are as follows: 

First. Deep cotton bins are bad, as a smouldering fire is entirely 
out of reach of the sprinklers in the bin. In the reconstruction much 
smaller bins will be made. 

Second. Water from the sprinklers was obstructed by the metal 
pipe carrying cotton from the blowers to the bins; there was therefore 
a considerable area on ceilings and bins which was not wet. The 
burning of any considerable area out of the range of the sprinklers 
causes sprinklers way beyond the reach of the fire to open, which 
seriously increases the water loss. 

Third. Though the sprinkler equipment at this mill is nearly 20 
years old, 79 sprinklers opened and undoubtedly prevented a more 
serious fire. The sure effect, however, of having any considerable 
number of heads fail to open promptly (16 sprinklers melted and 
stuck), is a large increase in the water loss and an increase in the ex- 
tent and danger of fire. 

Fourth. Using the upper part of the sprinkler tanks for mill pur- 
poses, as has been the practice in this mill apparently for nearly 20 
years, is very likely to result in serious clogging of pendant heads, on 
account of the sprinkler system getting the sediment from all the water 
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used for mill purposes, due to the sprinkler tank acting as a settling 
basin. 

Fifth. It is always of the greatest importance to start fire pumps 
as soon as possible and to run them continuously, pumping into the 
sprinklers as long as the fire lasts. The stopping of the pumps for a 
few minutes in this case to change hose, instead of closing the hy- 
drants, left the sprinklers for this time, in the early part of the fire, 
with only the feeble tank pressure, and possibly no water at all. 

Sixth. The evidence would clearly indicate that, under the cir- 
cumstances, which might be repeated in some similar way in other 
mills, the tank capacity of about 13,000 gallons, which would ordinarily 
be considered reasonably liberal for a mill of this size, was none too 
large to cover the interval between the starting of the fire and the get- 
ting of the pumps into full operation and to cover possible contin- 
gencies of intermission in the pump service. Loss, $8,300. 

Summary: Obstructions to distribution and defective sprinklers. 


7916. Fall River, Mass. January 19, 1902. At 8.50 Sunday 
morning a fire originated inside a belt enclosure in the first story of 
the main building, cause unknown. It started in the bottom of belt 
tower, up which it extended to the roof, spreading over six bays on the 
upper floor. Over 200 sprinklers opened and about ten hose streams 
were applied, completely wetting down the entire mill. The brick wall 
between the mill and the packing building forms one side of the belt 
enclosure, the remainder being one-inch boards with various openings, 
protected inside with sprinklers. On the first story the doors are so 
situated that there is a passageway through the back of this belt tower. 
Undoubtedly there must have been sufficient grease on the inside of 
this enclosure to carry the fire very rapidly to the top, so that sprin- 
klers inside the enclosure did not stop it. 

The fire extended six bays into the main mill under the roof, char- 
ring the timber and planking. 

One hundred and sixty sprinklers opened in the upper spinning 
room of the main mill, four in the lower spinning room, four inside the 
belt tower and one in the engine room. ‘Twenty heads opened in the 
dust room, which is separated from the belt enclosure by a wooden 
partition. The fire all passed upward and did not enter this dust 
room, but the heat was sufficient to open these heads. In the packing 
building, six sprinklers opened on the top floor, eight in the spool room 
and eight in the cellar. 

The piping was that known as the old “Parmelee System.” The 
sprinklers were nearly all too far from the ceiling (11 to 14 inches in 
most cases), and as the Grinnell metal disc sprinkler, when upright, 
even with the perforated deflector, throws practically no water upward, 
the ceiling was not much wet, and it is believed that the heat passed 
over and between the heads and thus practically throughout the top 
floor, opening the large number of 160 sprinklers. 

The lessons of this fire are as follows: : 

First. The need of a well-lighted, substantial brick tower for 
driving belts, extending from the bottom of the mill to the roof. 

Second. The need of the removal of the old lever type of Grinnell 
sprinklers, when found installed upright in mills. 
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Third. The great advantage of the large schedule of pipes which 
was adopted by the Companies in 1895. 

Loss, $70,000 to $100,000 (estimated). In this case, after consid- 
erable number of sprinklers had opened, perhaps 50 or 60, the heads at 
the ends of the line without doubt had a failing water supply and pres- 
sure, owing to the small sizes of the pipes located at the ends of the 
line. 

Summary: Generally defective equipment. 


7917. Westfield, Mass. April 19, 1902. At 1.15 a. m. fire broke 
out in the small frame annex to the main mill, probably caused by spon- 
taneous combustion in black yarn. The watchman at the end of his 
one o’clock round smelled smoke and on opening the door to the stair- 
way tower saw flames in the wooden shed between the mill and the 
office. He at once rang the public alarm and aroused the superinten- 
dent and the engineer. The fires were banked under boilers with 
10 pounds of steam, and it is probable that half an hour elapsed before 
the fire pump was started. In the meantime three hose streams sup- 
plied by the public water were in use. As the large number of sprin- 
klers which opened so reduced the pressure that the hose streams 
could not carry up to the second story windows, the sprinklers were 
shut off until the pump was started. During this ten or fifteen minutes 
the fire got good hold on the roof of the main mill and doubtless 
opened many more sprinklers, as after the fire was out 75 sprinklers 
were found open. The fire also spread to the office building, destroy- 
ing the roof and the second floor. Probable loss, $35,000. 

Summary: Not classified. 


7919. Stonewall, Miss. September 11, 1902. At 7 a. m. fire 
originated in section. B, in the first story of mill No. 1. Two main 
belts from engine wheel, one over the other, drove two pulleys on two 
jack shafts at about the lower floor level. The fire started in the en- 
closure of the jack shaft and pulleys, and it is supposed to have been 
due to friction of one of these pulleys or its shaft, though it does not 
appear to have come from overheating of a box, as no smell was no- 
ticed by those near. Quickly reaching the second story of section B, 
the fire spread rapidly over the whole room and also over the whole of 
the adjoining slasher room. The two pumps were started promptly ; 
but, after running about 40 minutes, the 18x10x12, 1,000 gallon pump 
failed to act; and after spending some considerable time in looking for 
the cause of failure in the valve chamber, it was found that the key of 
the lever on the rock shaft had worked loose and slipped out. This 
being at once replaced the pump started again. It is estimated that 
no less than 150 sprinklers opened, but the amount of water available 
was not sufficient to supply this number of sprinklers and the eight 
hose streams which were brought into use. 

The fire doors on the openings leading from section B withstood 
the fire, preventing it from entering section A where water did some 
damage. Also the fire which passed from section B to the slasher 
room did not enter by the doorway, which was effectively guarded by 
a fire door, but at the eaves. Loss, about $57,000. 

Summary: Floor openings. 
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1979. Chester, N. C. October 23, 1902. Fire started in one- 
story dye and dry house which was equipped with sprinklers. The 
city water was shut off at time of fire, the only other supply being the 
pump, and by the time this was started fire had obtained considerable 
headway. Total loss about $75,000. 

Summary: Water shut off. 

7920. Manchester, N. H. October 24, 1902. At 5.45 p. m. fire 
started in the mule room in the fourth story of Mill No. 6, caused by 
friction in the mule head. It spread from the head to the carriage 
through which it ran both ways, and thence to the carriages of two 
other mules. Nine sprinklers opened wide and 33 more opened par- 
tially. Six small hose streams were at once used, but as they did not 
extinguish the fire a large hose stream was applied. 

There was undoubtedly a delay in the opening of the sprinklers, 
which is accounted for by the fact that they had been painted, perhaps 
more than once, probably when the ceiling of the room was painted. 
In some cases, although the solder melted under the paint, the strut 
did not fall out, being held in place by the paint. Out of 42 heads, 
nine only, judging from the wash on the ceiling, opened wide. Of the 
remaining 33, probably 15 partially so as to deliver a little water on 
one side of the deflector, and the remaining 18 only started sufficiently 
to leak, discharging no effective water on the fire. The head imme- 
diately over the hottest part of the fire, where a mule was destroyed, 
did not open. The sprinklers were of a type known to be very sensi- 
tive, and apparently nothing but the paint prevented all from working 
satisfactorily, especially as the static pressure at the line of these sprin- 
klers is 62 pounds. Loss, $6,221. 

Summary: Painted sprinklers. 

2122. Altamahaw, N. C. February 11, 1903. Fire occurred in 
one-story, brick dye house, about 30x100 feet, adjoining mill. Fire 
started in Kitson raw stock dryer. 

The sprinklers in dryer were shut off and fire spread into mill 
where sprinklers held it in check. Total loss about $37,000. 

Summary: Water shut off. 

2889. King’s Mount, N. C. December 29, 1903. Fire occurred 
in dust room under picker room and burned through the floor to picker 
room. Dust room and picker room were equipped with Newton 
sprinklers and most of them failed to operate. Fire was finally con- 
trolled by hose streams. 

Summary: Defective sprinklers. 

7922. Cornwall, Ont. March 15, 1904. At 4.30 p. m. a fire 
occurred on the top floor of No. 1 main mill, caused by friction in the 
mule head. The fire starting in the mule head, extended both ways 
through the carriage. Before the boy tending the mule had time to 
operate the small hose to advantage, the fire had burst from the car- 
riage, extended over three mules with their creels, and drove the boy 
and others from the room. The great volume of heat so suddenly 
generated spread down the room and opened sprinkler heads rapidly. 
Perhaps 30 to 50 heads opened almost simultaneously. As additional 
heads opened, the water supply became less and before the pumps were 
started, in perhaps seven minutes after the fire broke out, the roof was 
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on fire for some eight bays, and no doubt but that 100 to 150 heads 
opened. The Underwriter 1,000 gallon pump worked well, and the 
valves to hydrant system and sprinklers were kept open throughout 
the fire. Before the pump started sprinklers were supplied from the 
10,000 gallon tank which was found empty after the fire. The rotary 
and 500 gallon steam pump were not started as it was believed there 
was water sufficient to supply the sprinklers, it being impossible to see 
what was going on in the room on account of the dense smoke. Un- 
doubtedly it would have been better to have run all the pumps as early 
as possible delivering into sprinklers. 

Eventually all sprinklers in the room, 250, opened, except ten at 
the east end, also six in the top story of the tower and three heads in 
the story below, immediately under where the fire started, the heat 
having passed down a hole which was burned through the floor. 
Where the under side of the roof is not charred it is black with smoke, 
and the protected spots above the heads show that only the sprinklers 
nearest the feed pipes received water throughout the fire. Those near 
the end of the branches show no signs of having been supplied with 
water, although they may have been supplied at the beginning of the 
fire. This allowed the fire to pass down and burn the middle section 
of the roof. The moderate tank pressure before the pump started was 
not sufficient to properly supply so many heads. Near the west end 
of the building where the fire started a hole is burned through the 
floor, showing that there was no water there. 

The mill was soaked from top to bottom. Sufficient covers for all 
the cards had been provided since the last fire, but before they could 
be applied most of the cards were more or less wet. 

The inspector believes that the valves were open properly, that 
the tank was full, that the pump was started as soon as could be ex- 
pected, and that the mill force was intelligently handled by the master 
mechanic who’was in charge. The trouble seems to have been that 
the first sprinklers which opened were not well supplied with water. 
No doubt the sprinklers did their part toward controlling the fire, but 
it was finally extinguished by hose streams. Loss, $25,113. 

Summary: Light water pressure. 

2963. Lando, S.C. March 28, 1904. The fire started from a hot 
bearing in a small ropeway enclosure in which were two sprinkler 
heads from which water had been shut off owing to cold weather. 
This enclosure was soon destroyed and the fire having gained con- 
siderable headway spread into the main room, opening about 90 out of 
130 heads in the room. 

Hose streams were quickly brought into play, the fire pumps 
started and the fire was drowned out after a fierce fight of more than 
an hour’s duration. Unfortunately the pump pressure was applied at 
the start only to the hose streams and the sprinklers had only the tank 
pressure until the tank was exhausted, whereas the pump pressure 
should have been applied immediately to the sprinklers. 

Although this fire brings out no new points, the importance of the 
following well-known principles is vividly illustrated : 

First: Water should not be shut off sprinklers in beltways, other 
similar enclosures or any portion of a risk.. These places should be 
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heated or the sprinkler arranged under the dry pipe plan, and the en- 
tire equipment thus made continuously automatic: 

Second. The valves in the pump discharges should be kept open 
at all times, to sprinklers as well as hydrants, and in event of fire the 
heavy pump pressure should be at once applied to the sprinklers as 
thereby the water will find its way to the seat of the fire. 

Third. Automatic sprinklers should be so placed as to cover 
every foot of ceiling and floor space, the valves should be kept 
strapped open at all times and the water supply should be maintained 
continuously. 

Loss about $20,000. 

Summary: Water shut off on account of cold weather. 

3108. Savannah, Ga. July 25, 1904. Fire started in basement 
which was not equipped with sprinklers. Cause unknown. From 
there it spread to second floor in some unaccountable way and opened 
up 160 sprinklers. This floor was used for spinning. 

The only supply at time of fire was a 10,000 gallon tank giving 
eight pounds pressure on sprinklers in spinning room. Probably be- 
cause of light pressure the sprinklers failed to hold fire in check and 
tank was soon emptied. 

Summary: Unsprinklered portions and light water pressure. 

3526. Augusta, Me. January 6, 1905. Fire occurred in mule 
carriage on third floor. It was thought that fire was out and water 
was shut off sprinklers. Shortly after fire again broke out and before 
water could be turned on fire had spread over half of room. Fire 
spread to the fourth story through small openings in floor. One 
hundred and fifty sprinklers in all were opened and fire was finally 
controlled by yard hose streams. 

Summary: Water shut off before fire was out. 

3956. Northbridge, Mass. February 1, 1905. Small fire in card 
room. Grinnell metal disc sprinklers over the fire fused but stuck at 
the seat and did not open. 

Summary: Defective sprinklers. 

4887. Lando, S. C. March 28, 1906. Fire started in finishing 
room, caused by slipping of friction clutch. Sprinklers opened 
promptly but racks where blankets were stored obstructed the distri- 
bution. It was also found that three of the sprinkler heads were 
clogged with small stones so that but little water was thrown from 
same. Seventy sprinklers in all opened and loss was about $20,000. 

Summary: Sprinkler pipes clogged. 

5486. Salisbury, N. C. November 19, 1906. Fire occurred 
hand opening room adjoining picker room. Fire was extinguished by 
mill hands and it was found afterwards that three sprinklers had 
opened, but water was shut off the day before to replace a sprinkler 
head. Loss small. 

Summary: Water shut off. 

5610. Dover, N. H. January 26, 1907. Water shut off sprin- 
klers at time of fire on account of repairs being made. Loss estimated 
$350,000. 

For further details see Bulletin No. 17, April, 1907, page 29. Fire 
No. 5610. 

Summary: Water shut off on account of repairs. 
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5864. Philadelphia, Pa. March 27, 1907. Fire occurred on sec- 


ond floor used as card room, opening up 45 sprinklers which held fire 


in check. Sprinklers were then shut off and fire started up again later 


on. It gained sufficient headway before water could be turned on to 
overtax the water supplies. For details see Quarterly No. 1, Vol. 1, 
July, 1907, page 74. Fire No. 5864. 

Summary: Water shut off. 

5913. Lockhart, S. C. April 11, 1907. Fire occurred in picker 
room from some unknown cause, and spread rapidly through the cot- 
ton. Sprinkler system was shut off at time of fire, probably due to 
misunderstanding of system and valves. The important water supply 
was located at a neighboring mill and the valve in connection pipe be- 
tween the two mills was closed, also small tank at mill where fire 
started was shut off. After valves were opened the sprinklers did 
good work and fire was finally controlled. 

Summary: Water shut off. 

5935. New Hampshire. May 11, 1907. Fire occurred in card 
room. Sprinklers were shut off at time of fire as the system was being 
overhauled and improved. Fire was finally controlled by hose 
streams. 

Summary: Sprinklers shut off. 

7977. St. Stephen, New Brunswick. July 12,1907. At 3.30 a. m. 
the watchman while on his rounds, discovered fire in colored bins lo- 
cated in the second story of the dye house building. This building 
was equipped with automatic sprinklers, but for some reason unknown 
they did not extinguish the fire in the beginning. The public alarm 
was immediately given and three or four hose streams were brought 
into play which were fed by the town water. These streams lowered 
the pressure to such an extent that there was little or no water left for 
the sprinkler equipment. When the manager arrived some 20 minutes 
after the alarm was given, he ordered all but one stream shut off and 
the small steam pump in the boiler house started, which also gave one 
good fire stream. There was difficulty in starting the rotary pump, 
due to no one being on the premises who was capable of doing so. It 
was about 20 minutes before this pump was started. In all six hose 
streams were used and 156 sprinklers opened. The water from these 
extinguished the fire after about one and a half hours’ duration. The 
efficiency of the sprinkler equipment was greatly interfered with by the 
pulling down of the pressure, due to the use of hose streams and by the 
fact that the check valve underneath the tank on the roof was found so 
corroded that it did not open. The fire extended through the blower 
system into the dryers in the third story. There was considerable 
damage to the building and to the stock, which consisted of colored 
cotton. Loss, $6,847. 

Summary: Defective water supply. 

6205. Fall River, Mass. September 15, 1907. Fire occurred in 
beltway and spread to various floors of mill. Risk was equipped with 
Grinnell metal disc sprinklers supplied by waterworks, 40 pounds pres- 
sure, and steam pump. Old pipe sizes. Six hundred and fifty sprin- 
klers in all opened. Estimated loss, $100,000. For further details see 
Quarterly No. 2, Vol. 1, October, 1907, page 113. Fire No. 6205. 
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6516. Lowell, Mass. February 10, 1908. Fire started in hollow 
roof of attic of No. 3 mill. It originated in back of wood sheathing. 
This was a pitch roof, wood sheathed with blind attic. The sprinklers 
were of little or no use as the fire burned back of the sheathing and as 
the sheathing burned through the sprinkler pipes gave way. About 
80 sprinklers in all opened and fire was finally controlled by fire depart- 
ment and private hose, the roof being practically destroyed. Loss will 
be about $25,000, being largely water damage to machinery and stock. 

Summary: Concealed space. 


6564. Philadelphia, Pa. February 20, 1908. Fire started in sec- 
ond floor used for mule spinning. The sprinklers failed to control the 
fire and it spread to other floors, causing a loss estimated at $150,000. 

Risk was equipped with Walworth sprinklers which apparently 
did not operate properly and it also appears that some of the sprinklers 
were plugged with mud and sediment. For details see Quarterly No. 
4, Vol. 1, April, 1909, page 145. Fire No. 6564. 

Summary: Defective sprinklers. 

6993. Cooleemee, N. C. March 13, 1908. Fire destroyed picker 
house adjoining mill. Water was undoubtedly shut off from sprin- 
klers at time of fire. For details see Quarterly No. 1, Vol. 2, July, 
1908, page 111. Fire No. 6993. 

Summary: Water shut off. 

7453. Elberton, Ga. May 8, 1908. Fire occurred in dye house, 
probably incendiary. Water was undoubtedly shut off from sprinklers 
so they were of no service. 

Summary: Water shut off. 


7507. Tupelo, Miss. August 7, 1908. [ire occurred in one-story 
brick addition used as a dye house. This building equipped with 
sprinklers but system out of service owing to broken tee. Fire was 
finally controlled by hose streams. For details see Quarterly No. 2, 
Vol. 2, October, 1908, page 216. Fire No. 7507. 

Summary: Water shut off. 

7843. Concord, N. C. August 15, 1908. Fire started in base- 
ment and spread to engine room and then to second or top story. 
Primary supply was tank giving light pressure and owing to large 
number of sprinklers opened they were ineffective. Pump was used 
for hose streams only. Loss about $200,000. For details see Quar- 
terly No. 2, Vol. 2, October, 1908, page 222. Fire No. 7843. : 

Summary: Light water supply. 


9. DETAILS OF LARGE LOSS SPRINKLER FIRES. (Where 
sprinkler control is satisfactory.) 


M-1695. June 4, 1891. The watchman discovered fire in the main 
mill at 3 a. m., caused by spontaneous ignition of dyed cotton. The 
fire extended from back of speeder into creel and up to ceiling. It was 
extinguished by 48 Grinnell automatic sprinklers and six lines of hose 
from yard hydrants, after lasting about 30 minutes. The damage was 
almost entirely that due to water. Loss, $14,064. 

Summary: Not classified. 

M-1739. October 31, 1891. The watchman discovered fire in the 
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engine room at 10.50 p.m. It was caused by the spontaneous ignition 
of waste on the steam pipe under engine cylinder. The fire extended 
to the room above, where it was held in check by the Grinnell auto- 
matic sprinklers. It also burned through into the adjoining room, 
where it was met by Parmelee automatic sprinklers, which held it in 
check there. If there had been automatic sprinklers in the engine 
room, the loss would have been reduced very materially. The fire 
was extinguished by the apparatus of the mill and of the city fire de- 
partment, after lasting one and one-half hours. Loss, $30,345. 

Summary: Unsprinklered portions. 

M-1841. June 19, 1892. Spontaneous ignition of chrome black 
cambrics caused fire at 1.30 a. m. in the cloth room. Thirteen hundred 
and fifty pieces of goods had been left in a pile on the floor as they 
were received from the drying cans 24 hours before. There were also 
9,000 pieces of finished goods in the room, which were wet and dam- 
aged. The fire was discovered by the watchman, who gave the alarm, 
and it was extinguished in 30 minutes by 18 Walworth automatic 
sprinklers and streams from the mill fire apparatus. Loss, $10,257. 

Summary: Not classified. 

M-1855. July 31, 1892. Spontaneous ignition of waste in a cup- 
board in the upper part of a stairway caused a fire at 6.30 a.m. The 
automatic sprinklers opened, but the fire went through cracks in the 
sheathing to concealed spaces above them. There were also per- 
forated sprinklers in the mill, of which the valves were opened. The 
damage was largely due to water, as the mill was thoroughly drenched. 
Loss, $14,942. . 

Summary: Concealed spaces. 

M-1868. September 24, 1892. Fire was discovered at 2.15 a. m. 
in the lower part of the drug room by the two watchmen. It was prob- 
ably caused by the spontaneous ignition of finely powdered zinc. The 
fire burned through the floors to the space around the steam pipes and 
reached the inside of the cotton dryer, and thence extended to the top 
story. The pumps were started, and in addition to the fire apparatus 
of the mill, the fire departments from four towns responded. The 
Grinnell automatic sprinklers held the fire in check in the top story, but 
could not reach the fire in the drug room or in the dryer. The watch- 
man was in the lower story 22 minutes before the fire started. Loss, 
$13,002. 

Summary: Concealed spaces. 


M-2061. Fall River, Mass. January 1, 1895. Fire occurred at 
4.35 p. m., in the ell of Mill No. 1, from cause unknown. It is thought 
that the main belt driving the picker room may have rubbed on the 
boxing about same where it passed through the slasher room adjoining 
the belt tower. The fire was first discovered by the overseer of the 
picker room on a platform in front of the doorway leading from the 
tower to the slasher room. To all appearances the fire started in this 
belt box, spreading to tallow and other inflammable material at one 
end of the slasher room, and from thence was carried by the belting 
down through all stories of the ell. 

There were no automatic sprinklers in the belt tower nor in the 
recess in front of the belt tower in the slasher room where the fire 
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started. The rest of the building was well equipped with Grinnell 
automatic sprinklers. 


All the sprinklers in the two upper stories of the ell opened and 
did good service. In the engine room two sprinklers opened directly 
in front of the boxing about the main pulley. In the room over the 
engine room the corresponding two sprinklers and also two on each 
side of this belt box opened, confining the fire to the inside of the box- 
ing about the pulley. 

This is one of the most satisfactory cases that we have ever had of 
the working of automatic sprinklers in the prevention of the spread of 
fire. The fire worked through a small hole from the belt tower into 
the main mill, setting fire to the timber flooring there, but one auto- 
matic sprinkler had opened immediately in front of this hole and pre- 
vented the fire from spreading further. 

The fire pump was started in the beginning of the fire, but it only 
ran for about 15 minutes when the fires were drawn from under the 
boiler for fear of an explosion, the only boiler feed being that of the 
city pressure. The fire was eventually extinguished by hose streams 
furnished by the fire department. Loss estimated at $15,000. 

If automatic sprinklers had been installed in the belt towers and 
belt boxes, also in the recess in the rear of the slasher room, without 
much question the fire would have been extinguished with very slight 
loss. 

Summary: Unsprinklered portions. 


M-2378. New Bedford, Mass. August 22, 1901. ‘At 2 p. m. a 
fire occurred in the mule room, caused by friction from broken stud in 
cylinder band pulley in mule head. The fire flashed both ways from 
the mule head until the whole mule carriage was enveloped in flame. 
Eleven automatic sprinklers opened and fire pails and two small hose 
streams were used. It would seem that this should have been suffi- 
cient to have extinguished the fire, but the smoke being dense it was 
thought best to bring two large hose streams into service. This large 
amount of water leaked through the floor onto the carding in the story 
below. There was considerable water damage to machinery and stock. 

This is a case where waterproof covers for cards would undoubt- 
edly have saved 75% of the loss. Loss about $12,000. 

Summary: Not classified. 

7915. Fitchburg, Mass. December 17, 1901. There had been a 
hot bearing in the afternoon, and after the mill had shut down the men 
were at work on it inside the enclosure on the first oor, when one of 
the helpers standing on the floor discovered the fire immediately over 
his head and near some of the men at work on the shafting above. He 
and engineer at once tried to use small hose in the engine room, but it 
was too short, and he then ran and pulled in the alarm on the box at 
the other end of the mill. 

The belt enclosure in the first story was oily and dirty, and readily 
aided the spread of the fire, which immediately jumped into the belt 
boxes and in an incredibly short time reached all floors of the mill. 

The arrangement of. the belt boxes was poor, as there was no 
separation by brick walls between them and the mill, and there were 
large holes through each floor, and being boxed up to the ceilings these 
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made an excellent flue upwards from the first floor. The boxes had no 
sprinklers, neither the space between the boxes and the end wall of the 
mill, so that the fire had undisputed possession of these areas. 

It is to be noted that no sprinklers opened on the first floor, as the 
fire starting where it did, close to the ceiling at the corner of the belt 
box, immediately jumped upward, drawn by the draught into the boxes 
and away from the sprinklers which were within five feet of the point, 
but on the floors above there is remarkable evidence of the value of 
sprinklers fed by high pressure. On the third floor, practically all the 
sprinklers in five bays opened and those in the last two bays opened 
kept a curtain of water between the fire and the remainder of the mill, 
while on the floor above sprinklers kept almost all the fire out of that 
story. The sprinklers without question saved the two upper stories. 
The fire was so hot that in one or two places the solid floor of the mill 
is burned through between two sprinklers, and this perhaps is ac- 
counted for by the fact that the spray from the heads was so fine under 
the high pressure that the fire burned directly through it, except within 
the area of a circle about four feet in diameter surrounding each head. 
The magnitude of the fire is due to the fact that, as explained, practi- 
cally about 30 feet of the first bay on the second and third floors imme- 
diately over the driving belts was without sprinkler protection. 

On the top floor of the mill 14 sprinklers opened, on the third floor 
30, on the second 26, and two in the stairways. In the weave shed, 
second story, 30 opened, these being entirely from heat coming through 
the open windows from the mill. Loss about $12,000. 

Summary: Floor openings. 

M-2550. Cornwall, Ont. May 17, 1902. At 3.15 p. m. fire oc- 
curred in the mule room in the upper story of the main mill, cause un- 
known—in the judgment of the inspector, “probably a smouldering fire 
in the mule carriage, caused by friction.” 

The pump, which was probably started about five minutes after the 
fire was discovered, was run at full speed, bringing up the pressure to 
about 100 pounds. The fire seemed to smoulder within the woodwork 
of the mule, where it could not be reached, until it suddenly burst out, 
apparently creating high pressure for a long distance. Two hundred 
and eleven sprinklers opened surrounding the fire with a wall of water 
but not reaching underneath the mule, where the fire was so intense as 
to burn small holes through the mill floor, beginning to ignite the ceil- 
ing of the room below where it was put out with hose. Finally men 
succeeded in forcing their way up the elevator shaft and played a hose 
stream on the mule, thus extinguishing the fire. 

Apparently the tank was full, all valves open and the sprinklers 
first to open supplied with both tank and town water. The instant 
the pumps were started water was delivered by them to the sprinklers, 
but the sprinklers although they stopped the spread of the fire did not 
extinguish it, and the excessive number which opened coupled with 
the water from the hose streams drenched the mill through many de- 
partments, resulting in a heavy water damage from a comparatively 
small fire. Loss, $30,577. 

Summary: Not classified. 

M-2644. Adams, Mass. October 9, 1902. At 5.50 p. m. fire 
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started in the basement under the engine room in the ell of Mill No. 3. 
This basement contains the condenser, heater, and foundations of the 
engines, also the lower half of the large main pulley which is unen- 
closed. The oil drippings from the engine room are received in a tank 
and there was much grease and gurry about. 


Starting near the condenser and about six or eight feet from the 
fly-wheel, from some unknown cause, the fire flashed over the inflam- 
mable grease and flyings. There are several small openings through 
the engine room floor, and the engineer saw the fire suddenly shoot 
upward through these holes some three or four feet. It was probably 
a minute and a half before the engineer could stop the engines, and no 
doubt the belts assisted the draft in carrying the fire into and to the 
top of the brick belt tower before the sprinklers could control it. The 
belt tower, which is situated between Mill No. 3 and the ell, has a floor 
for each story through which the belts pass, the belts being boxed in 
for about six feet above each floor, above which point they are not en- 
closed. 


There was no sprinkler directly over the spot where the fire 
started and no sprinkler under or directly over the wooden platform 
around the condenser. The sprinklers in the several stories of the 
tower opened ; also several opposite the counter belt openings into the 
mill and ell confining the fire to the tower, the whole number of sprin- 
klers opened being 31. The private alarm box near the mill door failed 
to work, causing a little delay in giving the alarm. It took but five 
minutes after the alarm was sounded for the mill force to get a hose 
stream on the fire, and the fire department had three others on soon 
afterward. The mill is lighted by arc lamps, the current being fur- 
nished from the electrical station in the belt tower. When the engines 
were stopped the lights went out and the darkness and the thick smoke 
made the situation appear very serious. The hose streams, however, 
extinguished the fire when the building was cleared of the smoke. 


The most of the fire was in the second story where a large space 
directly over the fly-wheel, through which the belts ran, was cut off by 
a board partition. This partition is badly burned, and in one place the 
charring here extends out into the ell about 20 feet. Some of the belt 
boxes are charred on the inside, the wooden platform around the con- 
denser and the quartered oak casing on the large fly-wheel are also 
badly burned and considerable glass is broken, but the damage to the 
building is not great. The main belts and the large counter belts driv- 
ing the machinery in the different rooms, are burned so that they are 
all practically worthless. The water from the sprinklers and hose 
streams running out into the mill and ell leaked through the floors, 
damaging about 100 looms, ten revolving top flat cards, also other ma- 
chinery and some stock. The largest item of loss is the damage of 
$30,000 worth of finished goods in the first story of the ell, which are 
wet and stained. Loss, $19,173. 

Summary: Floor openings. 

2504. Lowell, Mass. July 18,1903. Fire occurred in large frame 
coal shed and boiler house of exposing risk located 30 feet from six- 
story sprinklered mill with unprotected window openings. Fire was 
very severe and opened up 54 heads inside of the mill. These sprin- 
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klers had an excellent water supply and prevented fire from gaining a 
foothold inside. Cornice was burned off and all window sashes con- 
sumed. An excellent example of inside sprinklers preventing heavy 
exposure fire from entering. Loss estimated $30,000. 

Summary: Exposure fire. 

M-2908. Nashua, N. H. March 17, 1904. At 11 a. m. fire was 
discovered under one of the machines in the northwest corner of the 
west napping room, supposed to have been caused by a spark from a 
steel bar or by a match igniting the lint on the floor. The fire was 
immediately discovered in the lint under the machine. It blazed up 
over the machine, but was soon extinguished by the use of fire pails. 
Meanwhile some of the burning lint had been drawn by the draught 
from the fan through the flue leading from the machine to the dust 
room. Some of this lint was left burning in the fan and the dust room 
was set on fire. The fire was then discovered in the easterly napping 
room at the opening in the air shaft leading from the dust room. The 
men in the room promptly closed the tin-covered shutter over this flue 
and prevented the fire from spreading at that point. Inside the fan in 
the blanket room there was apparently considerable fire, but as the fan 
was kept running the draft was maintained downward into the dust 
room and the fire was well confined. Finally, however, due to water 
the belt of the running fan slipped off and the fan stopped. The draft 
was then reversed and allowed some fire to back up through the flues 
from the fan, and doubtless from the dust room itself, into the easterly 
napping room on the floor above where the fire was first discovered. 
Three sprinklers opened at this point, eight around the fan in the 
blanket room, and 41 in the dust room. The agent reports that he was 
almost immediately on the spot and assured himself that the sprinklers 
were well able to take care of the fire in the dust room and then turned 
his attention to the rooms above. 


The fire was excellently handled in spite of the smoke which thor- 
oughly filled the blanket room and there is practically no loss to the 
building. The galvanized dust flues through the blanket room were 
covered with paper to prevent radiation, and this burning fell upon the 
blankets and helped spread the fire. In order to prevent the fire from 
spreading over all blankets, those on fire were thrown out of the win- 
dows and finally it was deemed advisable to throw them all out. 


Considering the fact that the fire was in four rooms at the same 
time, due to its passing through the flues, it is considered to be a great 
credit to the management that the damage was not larger. Loss, 
$8,000 to $10,000. 

Summary: Fire spread by lint blower system. 

4020. Taunton, Mass. May 7, 1905. Fire started in engine room, 
brick mill construction, not equipped with sprinklers. 

Sunday forenoon, the engineer and his assistant, with the watch- 
man, were busy repairing the condenser, which is located in the base- 
ment under the engine room. There is but little room to move around 
and in some way the flame from the open torch being used came in con- 
tact with the greasy woodwork just below the open hatch, and the fire 
immediately flashed up into engine room and all over it, there being 
no sprinklers here, and probably a draft up the beltway, in a few 
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minutes the fire was in the card room and the spinning room. There 
was one sprinkler in one of the main belt boxes which opened, and to 
the extent that it covered did good work, and in some measure headed 
off the fire at this point. Four sprinklers opened in the card room and 
five in the spinning room, and held the fire until the public department 
had streams in service with which they beat back the fire and prevented 
its doing much damage in the card or spinning rooms. ; 

The waterworks superintendent reports that on the first stroke of 
the second alarm, the pump was started and fire pressure was main- 
tained, which at this mill was 95 to 98 pounds. One steam fire engine 
came. Streams were taken from the steamer and hydrants, and there 
was abundance of water at good pressure. In fact, the greater damage 
is by water, as owing to the smoke the hose streams were used freely 
in the second and third stories, and practically the whole mill is 
drenched. Loss estimated $12,000. 

Summary: Unsprinklered portions. 

4169. New York Mills, N. Y. July 21, 1905. Mill floors, joisted 
roof. Fire started on top floor in mule room. One hundred and five 
sprinklers opened and held fire in check. 

This mill works all night five nights in the week. At 7.15 p. m.a 
mule tender saw fire in the head of one of the centre mules at the south 
end of the mill. The fire quickly flashed over the room-earried by the 
flyings and passed both ways through the carriage of the mule in which 
it started. It also jumped to another mule and there was confined to 
the south half of the carriage. 

The sprinklers must have opened promptly, as there is but little 
fire damage to the stock on the creels, although in places the wood- 
work of the mule carriage is destroyed. It is probable that more heads 
opened than would have been the case had the pipe sizes been larger, 
to have given a more liberal supply of water in the beginning of the 
fire. 

The new 1,000 gallon pump-was started at about 7.25 p. m., deliver- 
ing water into the sprinkler system. Before that time the heads had 
been supplied by the public water (static pressure at yard 58 pounds), 
as is shown by the fact that the water in the tank was lowered but a 
few inches. The pump was run three-quarters of an hour, and a pres- 
sure of 100 to 110 pounds maintained at the pump. 

The floor leakage was bad, and the entire mill and its contents 
were wet down. The clothing on 48 cards was all wet and a large 
quantity of hosiery yarn on spools and cops was damaged and stained. 
Fortunately the supply of cloth in the basement and first story was 
only about one-fourth of the average amount. The belts in the south 
half of the upper story were burned, and those in the lower stories can 
be repaired. 

Undoubtedly the liberal supply of water furnished by the 1,000 
gallon pump to the sprinklers prevented the fire entering the attic and 
destroying the roof. Loss, $14,618. 

Summary: Defective pipe sizes and spacing. 

5292. Lando, S. C. March 28, 1906. Fire occurred on second 
floor of picker house; mill construction, occupied for finishing and lap- 
ping. Seventy-three sprinklers opened and held fire in check. 
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Blankets were stored on racks and there were serious obstructions 
to distribution so that fire smouldered and spread. Loss about 
$20,000. 

Summary: Obstructions to distribution. 









10. POINTS OF INTEREST FROM FIRE REPORTS. 


Automatic Pump. 






S-4365. Watchman had just completed his round and was firing 
up the boiler when the automatic steam pump in adjoining room 
started up at full speed. Fire was discovered on top floor of main 
mill. 







Automatic Sprinklers. 









S-1240. Fire started in opener, passed into trunk, where it was 
caught by the first sprinkler head. 

S-1261. Fire started in opener and ran into picker trunk, where 
it was stopped by the first two sprinklers. 

S-7636. Fire first appeared at condenser and spread to all of the 
hopper feeders, five in number. These hoppers are equipped with 
sprinklers directly over the hoppers. Sprinklers in condenser and two 
hoppers opened and extinguished the fire with slight loss of stock and 
small damage to apron. 

S-7910. Six Grinnell automatic sprinklers of the metal disc type 
opened promptly. The levers melted off 31 others, but the deflectors 
stuck. 











Check Valves. 






S-5670. Yank was overflowing at time pump was running as the 
by-pass around check valve was opened. 






Concealed Space. 








S-4365. This fire started in water-closet and got back of the 
sheathing, where it had a free way to concealed space at eaves and roof. 
Sprinklers in both the above concealed spaces operated, also one in 
water-closet and held the fire in check. 

S-4565. Sprinklers held fire in check but could not extinguish it 
as it was in picker trunk. Trunk finally burned out and fire was ex- 
tinguished by hose. 









Construction. 










S-6370. Water ran through floors, wetting part of the rolls and 
stock on 23 spinning frames and several speeders. One drive belt and 
several small belts had to be repaired. 

S-7108. On account of there being a layer of plaster between the 
top and bottom flooring, the employees in the card room had time to 
cover the cards with laps from the picker room so that there was no 
damage to card clothing. 
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Fire Department. 


S-5150. There is little doubt but that fire was extinguished by 
sprinklers, but when fire department arrived and saw the heavy smoke 
that filled the room they brought five streams inside building. The 
only fire damage was to the mule where it started and a few boards 
near by, but the damage by water was very heavy. 


Fire Doors. 


S-3961. Fire originated in a waste picker, picking clean waste. 
The machine was located close to the wall separating the picker room 
from the room where the pile of opened cotton was stored, and fire 
quickly spread to the piles through doorways equipped with fire doors 
originally arranged to close automatically, but having given trouble 
were propped open. There was about 35 bales of opened cotton in 
this pile. 


Fire Pails. 


S-5475. Small fire broke out in speeder, but was easily extin- 
guished with a few buckets of water before sprinklers opened. 


Fire Walls. 


S-4955. Picker house cut off from mill by the two walls of belt- 
way gallery. Fire occurred in picker room and passed into dust room 
below and then through small hole in wall into belt gallery, spreading 
from there into engine and boiler rooms. 


Gate Valves. 


S-672. Principal damage from water due to delay in closing gate 
valve. 

$-6035. Sprinkler gate valves were closed until about ten minutes 
after fire started. 

S-6358. The men in room noticed only a dribbling stream from 
the sprinkler heads and later on found the post indicator valve control- 
ling them nearly shut. When valve was opened sprinklers did good 
work. 


High Test Sprinklers. 


S-5835. Fire started in dry room on third floor. There are three 
dry rooms partitioned off in rooms about 37 feet long by 7% feet wide 
and used for drying colored cotton yarn and stock. The one in which 
fire started was used at time of fire for drying colored (olive drab) cot- 
ton, which was laid on a wire screen with wood frame supported on 
wood sticks resting on cleats and well above steam pipes, it was stated 
average temperature carried is 128°. Fire apparently started on lower 
part of partition, worked up to ceiling, burnt through partition at top 
and through second partition by glass window. Dry rooms were 
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equipped with 286° Grinnell metal disc sprinklers, four in each dry 
room, and all opened except one in last room, also one opened just out- 
side of dry room. Probably slow action of high degree metal disc 
sprinklers allowed fire to spread to the extent it did. However it was 
said sprinklers practically extinguished fire; fire department only us- 
ing a chemical engine stream to complete the work, there being a small 
bay formed by end partition and timber not protected by sprinklers. 


Obstruction to Distribution. 


S-4536. Partitions of dry room were built after sprinklers were 
installed and distribution of sprinklers interfered with. Floor was 
burned in two places under screen where cotton on same prevented 
water from striking floor. 


Private Brigade. 


S-3964. The sprinklers covering the area involved by the fire 
opened promptly and very effectively, throwing a good stream and 
covering a good radius. The mill brigade got promptly to work and 
by their good judgment and effective work soon extinguished the fire. 
Their good work was only made possible by the numerous and well 
placed hose connections augmented by a good supply of water. The 
small hose connections in all the card rooms are not over 25 feet apart. 
It was owing to this fact that the men were enabled to put out the fire 
promptly, and it is a vital necessity in all card rooms. 


Small Hose. 


S-7689. Employee attempted to use small hose but it pulled from 
the coupling and was useless. 


S-7872. An employee saw smoke coming from the mule carriage 
and attempted to extinguish the fire with pails of water. There was a 
line of small hosé close by and this the employees tried to use, but the 
valve stuck after being given about one turn and could not be opened. 


Unsprinklered Portions. 


M-2539. Fire started in a space about two feet high under the 
floor, where the outside air for ventilating the room above is warmed 
by steam pipes. The fire when discovered had evidently been burn- 
ing some time as it had burned through four inches of floor and half 
through the supporting 10x10” beams. 
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11. NUMBER OF SPRINKLERS OPENED. 


Extinguished Held Fire Unsatis- 


Fire. in Check. factory. Total. Per 
No. of No. No. No. No. No. of No. cent. 
Sprinklers. of Per of Per of of Per Sprinklers of of 
Operating. fires. cent. fires. cent. fires. fires. cent. Operating. fires. whole. 
eects 492 33 133 14 3 eee er Oe 625 25 
By vskiscas is whe 280 19 109 12 .. 3889 16 2orless 1014 41 
BP ecyesieeireg 101...43. . 32846 .. 314 13 Sorless 1328 54 
Beinn. 1383. 9 81 9 .. 214 9 4orless 1542 63 
eae 68 5 78 8 .. 146 6 Sorless 1688 69 


6 to 9inc. 160 11 163 17 2. 815 138 Lessthan 10 2003 82 

10 to24inc. 140 9 191-21 1 332 14 Lessthan 25 2335 96 

25to49inc. 27 2 38 64 3 68 3  Lessthan 50 2403 98 
9 


50andover 8 .. 6 3. a 42 2 50and over 42 2 











Total 1499 921 25 2445 
Average number of sprinklers opened not including unsatisfactory, 6.2. 


12. ALARM SERVICE. 


Satisfactory. Failure. Total. 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 
Watchman -alone. .:........... 70 97% 2 3 %2 
Sprinkler Alarm alone .... 5 100 5 
Watchman. Sprinkler Alarm. Thermostat. Total. 
Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. 
Watchman and Sprinkler 
PN Sl oaca ones 5 3* 7 1 se a 8 


*These include fires where sprinkler alarm or thermostats notified the 
watchman. 

Note.—These tables do not include fires where alarm service does or does 
not operate properly if fire is at once discovered by employee, the alarm ser- 
vice having no bearing on such fires one way or the other. 
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UNSATISFACTORY SPRINKLER FIRES. 


General Fire Record. 


UNSATISFACTORY OR SERIOUS FIRES IN RISKS 
EQUIPPED WITH SPRINKLERS. 


8178. Bellingham, Wash. January 4, 1909. Sawmill and Shingle 
Mill. Fire started in shingle mill from unknown cause and was dis- 
covered by an employee. Building was frame of ordinary sawmill 
construction. Risk was equipped with Grinnell glass disc sprinklers, 
dry system, fed by gravity tank and questionable waterworks supply. 
Fire probably spread rapidly and opened up a large number of sprin- 
klers, as is often the case with risks of this class, and soon overtaxed 
the water supplies. The waterworks pressure at this risk ordinarily 
varies between 80 and 100 pounds, but at time of fire the pressure 
appears to have been very low as it was impossible to get even one 
fire hose stream. Loss, total. 

Summary: Defective water supplies. 

8253. Conshohocken, Pa. January 25, 1909. Cotton Mill. Fire 
occurred in dyeing and drying house, open joist construction, and 
started inside the dryer which was constructed of light sheet iron on 
light wood frame. Workmen were inside of dryer and the lantern 
which they were using was knocked down and set fire to cotton. 
There are four 286° sprinklers in dryer which operated but fire spread 
so quickly that it ignited the woodwork outside and set fire to the 
building. There were no sprinklers in the building other than those 
in the dryer. 

Summary: Unsatisfactory action of high test heads. 

8080. Ludlow, Mass. January 29, 1909. Jute Storehouse. The 
compartment in which fire occurred was 96 feet long, 40 feet wide and 
30 feet high, and at time of fire contained 3,816 bales of jute butts 
piled eight tiers deep. The pile was two feet clear of the building at 
the sides and about eight feet at the ends, the storehouse being a 
little more than half full. Building was equipped with a dry pipe 
sprinkler system with good water supplies and apparently operated 
satisfactorily. The fire, however, had penetrated between the piles 
of jute which prevented the water from sprinklers extinguishing it. 
Hose streams were used and bales were gradually taken out of the 
storehouse, the sprinklers being in use about an hour. 

The water from the hose streams caused the bales to swell so 
that most of them burst the bands, thus requiring the stock to be 
removed by armfuls. The swelling of the stock endangered the brick 
fire walls which separate this compartment from the next, so that it 
was thought best to remove the entire stock from the adjoining com- 
partment. In this way the fire was fought all through the night and 
through the next day and until the last of the stock was removed 
from the building; the fire continuing until nearly the last. The floor 
of the building is slightly burned in spots and the roof is charred for 
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two bays in the south end as is some of the wooden framework near 
the end. Loss estimated $25,000. 

Summary: Obstruction to distribution. 

8223. Newburyport, Mass. January 29, 1909. Celluloid Comb 
Factory. Fire started in second story of frame building occupied for 
making and finishing celluloid combs, said to have started in a plate 
of celluloid which had been removed from steam table and packed 
among others on adjoining bench, the steam table being used to soften 
stock before cutting. Fire spread rapidly to the attic above through 
floor openings and quickly opened a large number of sprinklers. The 
roof was hip-joisted and it was difficult to fight the fire under these 
conditions. Risk was equipped with Manufacturers’ sprinklers in- 
stalled in 1904, modern spacing and arrangement, wet system. Water 
supply was waterworks, giving 15 to 25 pounds pressure on sprinklers 
that operated, gravity tank second supply. It appears that the large 
number of sprinklers that opened reduced the pressure to a point 
where it was not effective, at least so far as holding in check a fire of 
this character. 

The fire was finally controlled by the sprinklers and city depart- 
ment, part of the roof being burned off and heavy damage to stock. 
Loss estimated $10,000. 

Summary: Floor openings and poor construction. 

8300. Boardman, N.C. February 15, 1909. Sawmill. Fire oc- 
curred in dry kiln and was caused by the blowing of sparks from 
boiler stack into ventilator on the roof of dry kiln. Fire spread into 
space over ceiling and down between side walls where sprinklers 
could not reach it. Nevertheless the sprinklers were of some service 
in holding the fire down and helped in saving the planing mill about 
25 feet away. 

Summary: Concealed space. 

8185. Unionville, Conn. February 21, 1909. Felt Mill. Fire 
occurred on first floor in shipping room, mill construction. It occurred 
at night and there was no regular watchman. Cause is unknown. 
Risk was equipped with Grinnell glass disc sprinklers, but an old 
and generally defective system, supplied by waterworks 60 pounds 
pressure. Fire probably spread considerably before being discovered 
and owing to poor pipe sizes and spacing, a large number of sprin- 
klers opened overtaxing the water supply. Loss about $45,000. 

Summary: Generally defective equipment. 

8301. Buffalo, N. Y. February 23, 1909. Metal Worker. Fire 
occurred on first floor of tenant manufacturing risk occupied for mak- 
ing bicycle and hardware sundries. Cause unknown. The gate valve 
on dry valve was closed at time of fire for some unknown reason, 
probably carelessness. Sprinkler system out of service. 

Summary: Water shut off. 


LARGE LOSS SPRINKLER FIRES. 
Where Sprinkler Control Is Satisfactory. 


7700. St. Louis, Mo. December 19, 1908. Clothing Factory. 


Fire occurred on third floor occupied as a clothing factory. Fire was 
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of incendiary origin and apparently gasoline and oil had been used in 
considerable quantities as there was an explosion which blew the glass 
from the windows. All of the sprinklers in this room, 48, and three 
sprinklers in hallway opened and practically extinguished the fire. 
There was a heavy water damage to stock estimated at about $10,000. 

Summary: Incendiary. 

8059. Minneapolis, Minn. March 19, 1909. Wholesale Drugs. 
Fire occurred on sixth floor of a six-story brick building occupied as 
a wholesale drug house, caused by an explosion of a drum or con- 
tainer of barium dioxide which was being opened. This had been 
handled before in the same way and was not considered at all ex- 
plosive. The heat immediately opened up 114 sprinklers on the sixth 
floor and 20 on the fifth floor which practically extinguished the fire 
but caused heavy water damage, the loss being estimated at $50,000. 
Sprinklers were of the glass disc type. Dry system. Supplied by 
pressure tank, city water and steamer connection. So many heads 
opened that the pressure at grade level on sprinkler riser was reduced 
at once to about 45 pounds, giving very little pressure on the top 
sprinklers. The fire department used the steamer connection and in- 
creased the pressure, probably helping very materially to extinguish 
the fire. Sprinklers were in operation about eleven minutes. 

The alarm signals were as follows: 


Low pressure on air system 1.49 
Valve alarm 1.49% 
City Box No. 9 1.49% 
Low pressure on tank 1.50 
A. D. T. manual on third floor 1.50 
A. D. T. manual on first floor 1.51 
Gate valve closed 2.00 
Second alarm 2.00 
Fire Struck out 2.49 


It appears that second alarm was turned in unnecessarily because 
of considerable volume of smoke and the sprinklers were shut off at 
the same time. The street box was pulled by an outsider who heard 
the explosion and the signal was coming in when the A. D. T. office 
received the valve alarm. 

Summary: Quick flash fire opened a large number of sprinklers. 


OTHER SPRINKLER FIRES OF ESPECIAL INTEREST. 


8204. Montreal, Que. January 18, 1909. Linoleum Factory. 
Fire occurred in Building No. 30 used for cork grinding and was prob- 
ably caused by a piece of metal in cork grinder. There are 32 heads in 
the room, all of which opened and practically extinguished the fire. 

The process of preparing cork at this risk is briefly as follows: 
There are four grinders in the first floor, each consists of a pair of 
stones enclosed in a steel case; as the ground cork leaves the stones it 
falls through a small chute into a screw conveyor resting on the floor; 
from one end of this a vertical screw conveyor runs up to the second 
floor and discharges into a cork dressing machine; this consists of 
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screens and revolving brushes in a frame enclosure about 15x5 feet. 
The dust falls from this machine through wooden chutes to the first 
floor, where it is put in bags; the larger particles go back to the 
grinders. 

A considerable amount of heat is generated in the grinders and 
a gas is formed, which with the dust makes an explosive mixture. 

Evidently a piece of metal got into one of the grinders and struck 
a spark which ignited the dust and gas causing an explosion. In the 
small chute which carries the cork from the grinder to the main con- 
veyor, there is a hole about six inches in diameter, covered by a hinged 
iron plate. The explosion forced the flame out past this plate and it 
reached the open spouts where the cork was being bagged, the fire 
passed up two of these spouts to the cork dressing machine. Although 
the fire damage was confined to the machine there was a good deal of 
heat and smoke and every sprinkler in the room opened. The sprin- 
klers were left running for 30 or 35 minutes until the smoke had 
cleared sufficiently to allow men to enter the building, the water was 
then shut off and any fire that remained extinguished by hand chemi- 
cals. The opened heads were replaced and the building was again 
under protection by about 5.30. 

In rebuilding the machine, assured are going to line the enclosure 
with tin and install two sprinklers. 

8224. Columbus, Ohio. February 1, 1909. Woodworker. Risk 
is a small woodworking plant, manufacturing interior finish including 
store, bank and office fixtures. 


Construction. 


Risk was built in 1906, height three stories with one-story boiler 
and engine room adjoining, ground area 9,600 square feet, brick walls; 
main building of heavy open beam, semi-mill construction; power 
house incombustible and fairly well cut off. Vertical openings un- 
protected. 

All machinery operated by individual motors. 

Main building equipped with automatic sprinklers in 1906, by the 
Niagara Fire Extinguisher Company, on dry-pipe system. New 
standard of pipe sizes, center central feed, about 120 sprinklers per 
floor. Water supplies are 4,500 gallons pressure tank on roof and city 
water at 65 pounds pressure, also an auxiliary supply from one 
siamese steamer connection. Equipped with local electric alarms, 
which operated. No sprinklers in fire-proof power house. 


History of the Fire. 


On Monday morning, about one-half hour after starting operations 
for the day, the superintendent detected the odor of smoke issuing 
from the hot air heating pipes. He ran to the engine room, and upon 
investigation discovered a fire within the fan enclosure of the Stur- 
tevant hot air heating system. He immediately brought a small hose 
stream, from in front of boilers, into play and promptly extinguished 
the fire at this point. This was accomplished without stopping the 
fan. He then stepped from the engine room into main factory and 
was here confronted with a downpour of water from four sprin- 
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Sprinkler Fire No. 8224. 


klers that had opened on first floor from heat generated within the 
main hot air duct. Without investigating further, thinking the 
fire had been fully extinguished, he at once shut off the entire 
sprinkler equipment. About this time fire department, which was 
called, responded with ordinary promptness. They connected with 
steamer connection but did not furnish any water. While some of the 
firemen were inside the building examining the seat of the fire, others 
outside noticed flames breaking through a window on third floor. 
Sprinkler system was again turned on and was prompt in extinguish- 
ing the flames, but the volume of water thrown was considerable as 
64 sprinklers on this floor were found to have opened. Two sprin- 
klers on second floor, close to vertical duct, also opened together with 
additional sprinklers on lower floor, making a total of 84 fused heads. 


Origin. 
The fan, together with the heating coils, individual engine, and 
so forth, is located in engine room. From here the main hot air duct 
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extends through wall into first Hoor of factory and rises up through 
floors, supplying the branches and laterals. All materials used in the 
construction of this heating system are metal—the coils and enclosure 
standing on cement floor in fire-proof surroundings. The evidence 
conclusively shows the fire to have originated in the metal heating 
enclosure (which contains nothing but metal parts) and to have been 
forced up through the heating pipes by the rapidly revolving fan. 
To advance a theory that would furnish a sufficient amount of com- 
bustibles that would generate the tremendous heat manifestly present 
was found to be far more perplexing than the determining of the 
cause. 

The fan, enclosures and hot air ducts show unmistakable evidence 
of severe heat—-the galvanizing is burned off and all solder melted 
from the seams and in places some of the spouting has dropped off. 
The heat emitted from these ducts was sufficient to not only open 
the 70 sprinklers, but was so intense in places as to ignite woodwork 
ten feet away and in one instance, heavy beams, which were piled 
close to duct, were charred to the depth of three inches. 

The journal bearings on the fan were examined and found in ex- 
cellent condition, as was expected, as fan had run only 30 minutes 
and not long enough for journals to become overheated. Blades of 
fan revolve freely with ample clearance, thus disproving any theory 
that fire was due to friction. The cold air intake end of the heating 
appliances did not in any way contribute to the fire as there is no 
evidence of heat in these parts and two sprinklers. placed there as 
extra precaution did not open. The system is used to furnish during 
the summer time cool air and during the winter months warm air. 
For this reason it is not thought that there was any excessive accumu- 
lation of dust. 

After giving all theories careful consideration, the origin of this 
fire is unhestitatingly ascribed to spontaneous combustion of lubricat- 
ing oils and dust on blades of fan, with undoubtedly a large quantity 
of oil which had collected in cement pit under fan (possibly from a 
defective lubricating device) adding additional fuel to the flames. 


8225. New York, N. Y. February 11, 1909. Car Barn. 
Construction and Occupancy. 


Brick ; four-stories, no basement ; open joist construction, with un- 
protected cast-iron columns and a few unprotected steel girders in first 
story. Area (not including shop section) 83,000 square feet. Automatic 
trap protection for vertical openings ; self-closing wood doors at frame 
enclosed horse runways. Occupied for storage and handling of cars 
in first story ; stabling about 400 horses in second ; storage of old horse 
cars in third; and storage of hay and feed with mixing on fourth. 
About 100 cars, of which two-thirds were open style, in first floor at 
time of fire. 

Inside Fire Protection. 


Approved 40-gallon chemical engine on wheels; approved hand 
chemical fire extinguishers; fire pails; approved watchman and clock 
system; approved special building signal (Gamewell boxes) ; well-or- 
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ganized fire brigade; and automatic sprinkler equipment with local 


alarms. 
Automatic Sprinkler Equipment. 


Installed in 1888 by the General Fire Extinguisher Company; 
heads throughout changed for Grinnell glass disc heads in 1898; and 
heads throughout first story and part of second story changed to Esty 
in 1908, when equipment was overhauled and placed in commission. 
Pipe sizes and spacing old standard; two lines in 22-foot bays; heads 
nine feet apart on a line across joists and not staggered; no aisle line 
sprinklers between cars. Five independent systems, dry during win- 
ter months; one 12,000 gravity tank for each of four systems, and 
one 8,000 gravity tank for the remaining system; tanks elevated 11 
feet above the highest line of sprinklers; five combination gate check 
and alarm valves in top story used as air valves; average air pres- 
sure 40 pounds; local alarm connection to bell and annunciator in first 
story; standard steamer connection for each system; 722 sprinkler 
heads in the one area of first story where fire occurred; water pres- 
sure at first story sprinkler heads 26 pounds. 


Story of the Fire. 


At about 3.15 a. m. on February 11th fire was discovered by a 
night watchman inside a “dead” car at rear of first story. He sounded 
local alarm calling the night brigade, consisting of six or eight men, 
and then sent in public alarm from special building box in first story. 
Night brigade responded with portable chemical extinguishers and 
with one 40-gallon chemical engine, and found automatic sprinklers 
in operation. Fire was inside an old box car which had been brought 
into the building three days before, when it had been stripped of con- 
trollers, motors, lights, heaters, and so forth. Fire was extinguished 
by night brigade, being prevented from spreading to other cars by 
the opening of 36 sprinkler heads, which operated for 15 to 20 minutes. 
City fire department responded to alarm but did not use any water 
or chemicals. The damage was confined to the car within which the 
fire originated, the upholstering, wood trim and interior frame work 
of which was consumed. The only damage to other cars stored 
near by consisted of the blistering of paint, one cracked window, and 
a few holes burned in the curtain of an open car on adjoining track 
four feet away. The only damage to building consisted of a hole 
about two feet square which was made in second floor, after fire had 
been extinguished, as a precaution against the possibility of smoul- 
dering sparks having worked into the flooring of stall in stable sec- 
tion above. Cause of fire undetermined, but believed to have been 
by a tramp entering building through broken windows on the 53rd 
Street side for a night’s lodging and setting fire to car while smoking. 


Remarks. 

The point where fire started being free from the draft conditions 
which naturally exist near the entrance of a large open area risk like 
this was favorable to sprinkler control, and their prompt operation 
without doubt prevented what would have been a serious fire. The 
sprinkler system has only recently been overhauled throughout and 





















































502 GENERAL FIRE RECORD. 


placed in commission and a small allowance made therefor in rate. 
The combination gate check and air valves had been cleaned, repaired, 
and oiled, and a rigid daily inspection system of the entire equipment 
had been inaugurated ; all being completed and passed upon not more 
than three days previous to the fire; and the thoroughly good condi- 
tion of the equipment had much to do with the prompt extinguish- 
ment of the fire. Had that occurred previous to the carrying out of 
our requirements it seems likely that there would have been uncer- 
tainty in the operation of the sprinkler heads and of the combination 
air and check valves. Consequently it would not be safe to assume 
that because of the satisfactory operation of this sprinkler equipment 
that other sub-standard equipments with unapproved devices are likely 
to operate in case of fire with the same degree of success. Although 
fire was held well in check by the sprinkler heads which operated, the 
lack of water supply under heavy pressure, together with the old 
standard spacing, and the fact that the sprinkler heads were not 
staggered, would account for the opening of so many as 36 heads, 
some of which were fully 50 feet away from seat of fire. It is 
further worthy of note that the failure of the city fire department to 
attach to outside sprinkler connections and thereby reinforce the 
gravity tank supply, which was rapidly being drained by the 36 opened 
sprinklers, might easily have allowed the fire to get away, had it not 
been controlled by the limited water supply at hand. 

7343. Cleveland, Ohio. February 27, 1909. Woolen Mill. The 
main mill has a one-story extension called the acid and press room. 
Upon the roof of this extension a fire-proof dust vault had been con- 
structed of concrete and brick and extending about six feet above roof 
of one-story acid storage building. This vault had an opening into 
main building which was protected by No. 14 iron door. One of the 
employees was standing on a platform at opening to vault removing 
dust from vault with a metal hoe and depositing same in a baling 
press. It is supposed that the impact of the hoe upon the concrete 
floor struck a spark which ignited the dust in vault causing the ex- 
plosion. The vault and cyclone collector over same were entirely 
destroyed, the flames flashed through opening from vault into the 
main building opening eight automatic sprinklers which extinguished 
the fire with water damage only. Considerable amount of dust while 
burning was scattered on roof and was extinguished by a hose stream 
connected with hydrant in yard. Three employees were seriously 
wounded. One sprinkler line was entirely put out of commission, due 
to walls falling through roof and breaking a two-inch fitting. 


MISCELLANEOUS FIRES. 


S-8140. Lynn, Mass. December 5, 1908. Shoe Factory. Fire 
occurred on second floor of shoe factory, caused by sweepings in a 
wooden barrel. Fire was at night and was discovered by an outsider 
who saw a light through the window. The fire alarm box was pulled 
and the firemen got to the building just as the automatic fire alarm 
came in, the building being connected direct to the engine house. The 
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firemen extinguished the fire with hand chemicals before the sprinklers 
operated, the latter being only a few inches from thermostat. 

This fire emphasizes two things; first, the early discovery by an 
outsider who saw the light through a window and which would not 
have been the case had the fire shutters been closed on this side of 
the building as was required on the other side because of the greater 
danger from exposing buildings. In this respect wire glass windows 
are superior to shutters in that a fire is more likely to be seen and its 
precise location more easily determined. 

Second, the advantages of the sensitive thermostat are well il- 
lustrated and the fact that such thermostat should operate some little 
time ahead of the sprinkler makes it possible for the fire department 
to arrive before the sprinklers operate and thereby possibly save a 
large amount of unnecessary damage, assuming the fire to be a small 
one and easily extinguished by a few pails or chemical extinguishers. 


H-3736. North Chelmsford, Mass. January 19, 1909. Worsted 
Mill. Fire started 5.20 p. m. Tuesday, January 19th, at opener picker 
located at extreme east end, first story of No. 3, which is the two-story 
and most easterly section of the “New Brick Mill.” This mill was not 
sprinklered. The picker discharged into a box-like wooden gauze 
room, abotit 10x15x? feet high. Exact cause is unknown, but was 
probably friction in picker. Employees used fire pails, but fire spread 
beyond gauze room and rapidly over the main room which was 232x 
76 feet. This building was of brick, two stories in height and of plank 
and timber (trussed timbers) construction. (See sketch.) 

The occupancy of the room was stock preparing, carding and 
combing. Stock is strictly all wool and a good grade of wool oil is 
said to have been used. ‘The second story of this section was used for 
worsted spinning, the room being practically full of heavy spinning 
frames. The fire did not quickly spread to the floor above as this 
floor contained no openings, but eventually worked up through cracks 
between the floor and walls probably further opened up by the faulty 
construction described later. 

The first intimation of a fire to the superintendent of the Brook- 
side Worsted (Spinning) Mills, was his discovery of smoke passing 
up around edges of the floor. He investigated and found fire spread- 
ing in the lower floor. The whistle was blown and men sent for pails, 
extinguishers and hose streams. The superintendent gave his atten- 
tion to getting the help out of the mill, which was accomplished with- 
out mishap. All mill fire doors to other sections were promptly 
closed. The first hose stream was brought from the standpipe in the 
Chelmsford Machine Co., just across School Street from the fire. The 
mill whistle brought the new town hose cart and many men from the 
nearby mills. At that time the fire was said to have extended only 
five or six bays up the mill. A call for aid was sent to the Lowell 
department and two steamers, four hose companies and a hook and 
ladder truck were sent. This apparatus arrived by 5.45 o'clock. 
Four streams were taken from the nearby hydrants and the fire was 
thought to be well under control by 6.45—not, however, until about 
half of floors and roof of No. 3 had fallen. There was a light wind 
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Miscellaneous Fire No. H-3736. 
Showing relative location of Baldwin and Brick Mill. 





Miscellaneous Fire No. H-3736. 


Showing burned cornice and roof of Baldwin Mill after fire. 
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Miscellaneous Fire No. H-3736. 


Showing how truss rods expanded under heat and unhooked from their 
chairs, leaving timbers unsupported. Floors collapsed long before they were 
much burned. 


blowing from the southwest, which direction tended to carry fire away 
from the other buildings. 
Spread of Fire. 


The fire in No. 3 had been fought from the north side and end. 
No men had been stationed in the rear, which was somewhat inacces- 
sible. When the fire in No. 3 mill was under control it was with 
great surprise that section No. 2 was seen to be afire on the third 
floor. This room is one story higher than the roof of No. 3, the sec- 
tion being four stories high, while No. 3 is but two stories. The 
manner in which fire passed beyond the fire wall and up into this room 
is not known exactly. The mill fireman states that from the boiler 
house he saw fire pass around the end of the fire wall in the rear. 
This is the general opinion and is very probable as no firemen were 
working on this side of the mill. There was a small hole in the fire 
wall opening into third story of No. 2 and overlooking the roof of 
No. 3. Fire could have passed through this hole. There was one 
shaft opening about 1x2 feet in the wall in second story and fire might 
have passed through this and thence up through a belt hole, not being 
discovered until it reached the third floor. Apparently no fire passed 
through or around the fire doors. 
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SHOWING FLOOR CONSTRUCTION. 


Miscellaneous Fire No. H-3736. 


Fire flashed rapidly through third floor of No. 2 and the sudden 
air expansion blew out some windows. In spite of the efforts of the 
firemen, this fire spread through all stories of No. 2 and into No. 1. 
Wall between Nos. 1 and 2 was not a fire wall except in first and second 
stories. The peculiar construction of the mill caused its rapid col- 
lapse and failure of the walls. A large section of wall fell through 
the roof of the new boiler house, but no fire entered here. 


Baldwin Mill. 


When north wall of No. 2 fell the wooden Baldwin Mill was 
seriously exposed. It is 45 feet distant and has a boxed cornice. The 
heat cracked the windows through which fire entered and it is said 
that the wool even took fire from the heat radiating through the glass 
of windows which were not broken. Fire also got into the boxed 
cornice and under the small section of hollow roof. The dry valve 
worked properly and the sprinklers did excellent work in preventing 
the fire getting hold inside the mill. They also permitted the men 
to work at close range with chemicals and two hose streams which 
were brought into the storehouse. Good work with hose streams 





MISCELLANEOUS FIRES. 509 


on the outside prevented fire getting serious hold on the Baldwin 
Mill, but the building is damaged probably to the extent of $1,500. 
The large stock of wool is thoroughly wet down. The iron stack was 
razed early to avoid accident, as some of its guy ropes were attached 
to the burning brick mill. 


Water Supply. 


The new town water supply proved fairly adequate though at 
3.00 a. m., about the time fire was under control, the water in the stand- 
pipe was falling rapidly. The normal pressure at the brick mill is 
75 pounds. The minimum pressure reached was about 32 pounds 
below normal, which would give a little over 40 pounds at the fire. 
As soon as the alarm was given the two waterworks pumps were 
started and ran all night. These pumps have a capacity of about 240 
gallons (one fire stream) each. The Moore Spinning Company ran 
their 1,000-gallon Underwriter pump and furnished two excellent 
streams from their nearest yard hydrant. 

The two Lowell steamers draughted from the canal and furnished 
one stream each. 

The waterworks furnished three streams continually and for a 
short time four. 

One hydrant was said to have been frozen, but was gotten into 
use within a few minutes. The hydrant under the platform near No. 
2 was not used on account of its dangerous location. 


Cause of Large Loss. 


In report of December 20, 1906, on this mill it is stated that it 
contained some structural defects, one of which read: “The mill is 
76 feet wide and has only a central line of posts, the timbers being 
supported by twin buckle trusses under each.” This form of con- 
struction is accountable for the major part of the loss on the build- 
ing. The floors and roofs fell long before the timbers and planks were 
burned through. Had ordinary slow burning mill construction with 
short spans obtained, much of the mill would have been saved as the 
firemen would have had a chance to sweep the bays free of fire before 
the collapse of the floors. 

Referring to the construction sketch Fig. 1, it,,will be seen that 
the span of the timbers was 35 feet. The small truss rods “A” ex- 
panded rapidly in the fire, detaching themselves from the chairs “B,” 
thus leaving the timbers unsupported except at their ends. The floors 
were mostly loaded with heavy machinery and the beams bent and 
slipped off the cast-iron post caps. Only about six inches of the beam 
rested on the cap and opposite beams were not tied together. In the 
two-story sections the roof timbers were left with spaces to receive 
a post in case other floors were added later, so fire quickly weakened 
these ends, hastening their fall. The timbers were all self-releasing. 

The walls of the mill were very heavy and the extent of their 
destruction is at first a surprise. The timbers practically all fell by 
slipping off the centre posts leaving their outer ends against the walls. 
The heavy load of machinery thus tended to wedge the walls apart. 
(Fig. 2.) Most of the walls of the two-story sections are standing 
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and can be again built upon. Large sections of the walls of the four- 
story portion have fallen and in places will need replacing from the 
second story up. The towers are standing, although the door and 
window arches have generally given way. 

Among the beams still standing many of the truss rods “A” can 
be seen unhooked from the chairs “B,” and many of the chairs have 
dropped out. This condition was observed even in the first story of 
No. 1 where the fire was not severe enough to more than scorch some 
wool in bags. A failure of the timbers over the picker where the fire 
started undoubtedly caused the floor to sag, if not fall, early in the 
fire and thus permit fire to reach the second floor. 

This form of construction was adopted to avoid the presence of 
posts between the long spinning frames and proved even more un- 
desirable than we had anticipated. 

If the fire had been better handled it would seem as if it might 
have been prevented from passing the fire wall. It is reported that 
the fire was not fought at all from the south side. This is accounted 
for by the fact that there is a steep bank and stream on this side, but 
it would have been wiser to have one stream on this side to prevent 
spread of fire around the fire wall. Also a very thorough guard 
should have been posted on each floor of No. 2 just west of the fire 
wall to watch for any trace of fire which might have worked through 
small holes or around fire doors. 


Points of Interest Brought Out by Fire. 


1. Plank and timber construction may not necessarily be of the slow 
burning type. Trussed timbers are a very undesirable form 
of construction and should be rated much lower than standard 
mill construction. 

2. Sprinklers inside mill, aided by a judicious use of hose streams 
if building is wood, are an important factor in resisting ex- 
posure fires. ; 

3. A thorough search and watchfulness is necessary after a fire is 
thought to be under control to determine whether it has spread 
to other property. 

4. No ordinary fire wall, no matter how good, where there are unpro- 
tected windows near the ends can be relied upon to hold a 
severe fire without good outside protection and ceaseless watch- 
fulness until the fire is completely extinguished. 

H-3655. Greenville, Texas. February 8, 1909. Creosoting. A 
group of frame composition and gravel roof buildings of approximate 
area of 15,000 square feet, all machinery, boilers, impregnating cylin- 
ders and fire pump under one roof with no cut-offs. Three steel 
creosote tanks with metal tops and screwed manhole in top, capacity 
150,000 gallons each, located adjacent to each other, two within three 
feet of main building and one within 30 feet. 


Description of the Process. 


The Reuping process of creosoting with blow back system was 
employed. Under this process the railroad ties are placed in im- 
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pregnating cylinders and subjected for about an hour to an air pres- 
sure of 75 pounds, filling cells of wood with compressed air. Without 
reducing pressure in impregnating cylinders, creosote at a temperature 
of 180° F. is forced into impregnating cylinders. When cylinders are 
full of creosote the air pressure is raised to 200 pounds; under this 
pressure the creosote penetrates into all the cells of the wood, soaking 
the cell walls and compressing still more the air formerly put in at 
75 pounds. The pressure of 200 pounds is maintained for two and 
one-half to four hours, depending upon nature of wood. When wood 
is sufficiently impregnated, the air pressure is released and the ex- 
pansive energy of the air in the cells of the wood forces as much of 
the creosote out of the wood as does not adhere to the cell walls. 
The surplus creosote is then blown back to supply tanks with an air 
pressure of from 8 to 20 pounds. In this risk there are four such 
impregnating cylinders. 

The creosote was of German importation, manufactured from bitu- 
minous coal, having a specific gravity of 1.178 and a flash point of 
approximately 500° F. 

Description of the Fire. 

At the commencement of the fire No. 1 cylinder was empty, Nos. 
2 and 3 were full of ties which had been treated and from which the 
surplus creosote had been withdrawn. In No. 4 cylinder the process 
of impregnation was in process and creosote was being forced into 
cylinders. While this was being done the night engineer noticed a 
leak at a plug in the check valve on the discharge line of the creosote 
pump. He shut down pump and commenced to force the oil out of 
cylinder and endeavored to tighten up plug, when it blew out. The 
engineer then proceeded to the header and released air pressure, when 
pump room immediately burst into flame. The engineer then changed 
the water supply to the fire lines and left the building. 

The exact origin of the fire was unattainable. The plant was 
lighted by electricity generated by own dynamo, but the equipment 
was utterly destroyed so that it is impossible to tell whether defective 
wiring was responsible. It was stated that no oil lanterns were used 
about the premises. 

The fire spread with extreme rapidity and quickly involved the 
entire premises. During the early stages the heat caused the ten- 
inch supply pipe from the creosote tanks to rupture and the oil poured 
into the building, adding fuel to the flames. The creosote inside one 
tank only ignited and burned freely through the manhole in top. 
There was no explosion. The duration of fire was about five hours, 
at the end of which time everything combustible had been consumed. 

H-3737. March 20, 1909. Worcester, Mass. Wire Works. Fire 
occurred in boiler room located on first floor of two and one-half story, 
brick, joist constructed building adjoining the office and main building. 
Started at about 3.20 in the morning and was discovered by the watch- 
man. Cause unknown. Records show that watchman passed by boiler 
room only a few minutes before the fire was discovered and did not ° 
note anything of fire. On discovering the fire he shut the fire door 
leading to the engine room and attempted to extinguish it with fire 
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hose. Failing in this he states he pulled the Gamewell auxiliary fire 
alarm box and shortly after a workman at the other end of plant pulled 
in another box, but records at Central Fire Station show that no alarms 
came in from private boxes. About 40 minutes after fire started the 
street box was pulled by a policeman. 

Fire rapidly spread throughout the various buildings. The wired 
glass windows in the office building stood up well and had the cut-off to 
this building been complete the damage would probably have been very 
slight, but unfortunately there were unprotecttd windows above the 
roof of building adjoining and it was through these that the fire spread 
into the warehouse. 

It is stated that the alarm system was inspected a week before the 
fire and the reason for the failure of this alarm is not reported. The 
wires for this system passed through the boiler room and it is possible 
that these wires were burned off before the alarm was pulled in. 
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CELLULOID MOVING PICTURE FILMS. 


In the February number of “Insurance Engineering” there is a 
short but graphic description of the moving picture film fire in the 
Karbach Building in Omaha, Nebraska. This fire is rightly called a 
“typical fire’ and can be taken as an example of what can happen in 
a great many buildings in the congested districts of our large cities. 
It is reported that in one moving picture exchange in New York City, 
located in a building which in event of a fire would undoubtedly be- 
come a conflagration breeder, some 2,000,000 feet of celluloid film, 
consisting of an aggregate of 7,000 pounds of celluloid, was found. 
It is stated that under the regulations of the New York Bureau of 
Combustibles but 500 pounds of celluloid is permitted in any one 
building, but as the requirement is for “compounds having a nitrate 
of cellulose base” it is evident that celluloid is not classed as such 
a substance, at least not by those handling moving picture films. If 
the statement in the report of the Omaha fire is correct so far as it 
relates to the ignition of the film by a lighted cigar, the statement that 
“gross carelessness was the cause of the fire” is proven. The hazard 
of celluloid films must be contributed to the fact that celluloid will 
ignite at the low temperature of about 300 degrees F., and therefore 
from an insurance view-point the hazard of celluloid films can be stated 
to be “the having the celluloid film about.” 

In his valuable paper on “Handling Moving Picture Films,” pub- 
lished in February number of “Insurance Engineering,” Mr. Torbohm, 
Inspector of the Home Insurance Company of New York, lays down 
some fundamental principles of safety which should be carefully con- 
sidered not only by those in charge of moving picture exchanges, but 
also by underwriters having jurisdiction over the rating of such es- 
tablishments, so that by giving credit for the safe methods of handling 
and storing of film, and by penalizing unsafe methods, unsatisfactory 
and dangerous conditions may be controlled. The writer fully agrees 
with the suggestions made in the paper above referred to so far as 
they relate to the storage of films and general management, adding, 
however, that in examining films they should be unwound from one 
meta] case and into another metal case similar to those existing on 
approved moving picture machines, not more than 24 inches of film 
to be exposed between the metal boxes at a time, film to pass over 
a glass plate set into the examiner’s table, light for examining to be 
furnished by an incandescent electric lamp underneath the glass plate. 
It is a simple matter to so arrange the openings where the film leaves 
the one metal box and where it enters the other box that should the 
film be ignited by accident the flame will be prevented from entering 
the metal boxes and only the 24 inches of exposed film be consumed. 

As early as 1904 a French inventor experimented toward produc- 
ing a celluloid which would not readily ignite or which would at least 
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ignite at a much higher temperature than 300° F., using for that 
purpose various silicates. In 1905 an English process for mak- 
ing non-inflammable celluloid by adding fish glue, gum arabic, gelatine, 
and so forth, was proposed. Another French process for manufactur- 
ing celluloid (without camphor), is described as follows: nitrating up 
to the tetra nitro cellulose and adding acetic acid, ether, acetone and 
amyl acetate and alcohol and subsequently distilling off the greater por- 
tion of these solvents, then adding to the resulting vicit mass boracic 
acid, sulphuric ether, alcohol and sulpho cyanate of ammonia. The 
result it is claimed is a non-inflammable product. Celluloid of higher 
point of ignition than 300 degrees F. it is also claimed can be obtained 
by adding sulphate of alumina dissolved in acetic acid to which has 
been added carbon tetra chloride and nitrochloroform. None of these 
products appear, however, to have obtained any commercial recogni- 
tion, nor did any of the products show that they could be adapted 
to the manufacture of films. In 1907, both in Germany and France 
patents were issued for a celluloid product using cellulose acetate as 
its base. The best known of these is the so-called “Cellit,” and is 
manufactured in Germany. This substance is especially adapted for mak- 
ing films and it is said that while the electric arc lamp focused on ordinary 
celluloid will cause almost instant ignition, cellit film will not ignite under 
the same conditions in ten minutes. Up to the present time the writer 
has not been able to verify this statement as “cellit” does not as yet seem 
to have reached this market. So-called non-inflammable films, both of 
foreign and American manufacture, have been examined and while the 
samples show quite a high point of ignition (over 600 degrees F.), when 
ignited they burn freely. On close examination of the film, both the 
American and the foreign were found to consist of a celluloid film some- 
what thinner than the ordinary film coated with what appeared to be a 
gelatin preparation, readily soluble in water, this gelatin being on the re- 
verse side of the film and in addition to the gelatin emulsion in which the 
picture had been developed. This gelatiri-coated, celluloid film is now on 
the market, and while its use as at present constituted will not entirely 
eliminate the celluloid film hazard, it can be accepted as a step toward 
that end. 


CHAS. A. HEXAMER, Secretary, 
Philadelphia Fire Underwriters’ Association. 


CELLULOID FILMS. 
(Photographic.) 

The following tests were made in order to make some estimate of the 
hazard of celluloid films packed in boxes. 

Test No. 1. Made in a small metal oven open at the bottom, with 
gas flame underneath. Two films were placed in upper part of oven rest- 
ing on a metal rack. On this same rack was a small piece of pine wood 
and thermometer which came about to the same level. These two films 
were packed in the usual way, surrounded by paper and put in a card- 
board box. Outside dimensions of box were 3x1%x1%". The film 
proper was about 214” wide and 30” long. It was tightly rolled and had 
a loose backing of black paper. The oven was heated by a Bunsen burner 
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placed underneath. Rise in temperature was as follows: temperature at 
start 80°, one minute, 125; two minutes, 168; three minutes, 206; four 
minutes, 235; five minutes, 258; six minutes, 272; 7 minutes, 288; eight 
minutes, 308, and 9 minutes, 330. At this time, considerable smoke was 
being evolved and thermometer was removed, smoke continued and ap- 
peared to come mostly from the piece of pine wood. Later, one of the 
film boxes began to char. At the end of twenty-seven minutes no flame 
had appeared and while the wood was considerably charred, the film boxes 
were only slightly so. A handful of excelsior was introduced under the 
films and soon caught fire from the Bunsen flame. This set fire to the two 
boxes of films as well as to pieces of pine wood and both were allowed to 
burn until consumed. The boxes of films did not burn with particular 
fierceness and acted in no way different from what would have been ex- 
pected had there been no celluloid present. 

Test No. 2. Film was taken out of box and unrolled, then loosely 
rolled up again. This was placed in oven in a similar manner as in 
previous test. Rise in temperature was as follows: one minute, 170° ; two 
minutes, 278 ; three minutes, 358; four minutes, 400. At the end of four 
minutes the thermometer was withdrawn. At about six minutes the film 
began to smoke. This continued without blaze until test was stopped at 
the end of ten minutes. Upon investigation, the celluloid was found to 
be destroyed and the whole mass was soft and punky, being quite thor- 
oughly carbonized. 

Test No. 3. Film was removed from spool, rolled up moderately 
tight and held with a piece of wire. It was heated in a similar manner 
as in previous tests except that the film was placed directly over the piece 
of sheet iron, against which the Bunsen burner played. In less than a 
minute it began to smoke and continued to evolve fumes. An open flame 
was then applied and it took fire, burning at the end like a torch. It did 
not burn with any particular fierceness and after a few minutes it was 
removed from ‘the flame and was found to be carbonized as in previous 
test. 

Conclusions. From these tests it would appear that celluloid films 
packed in the ordinary manner in pasteboard boxes are not particularly 
hazardous. They do not ignite at unusually low temperatures and do not 
burn fiercely when on fire. In fact, burning qualities appear to be com- 
parable with those of soft pine wood. 

There is no reason to fear that sprinklers will not properly control a 
fire in such goods. 

There is a possibility, however, that if a large quantity was on fire 
enough gas might be generated to cause trouble. 

GORHAM DANA, Manager, 
The Underwriters’ Bureau of New England. 


TURPENTINE EXTRACTING. 


The following is a description of the processes of extracting turpen- 
tine in use in a plant in Michigan. 

The product is obtained from pine stumps from land which has long 
since been cleared. These stumps are first taken to the grinding building 
where they are put through a “hog” grinding machine for shredding or 





516 NOTES AND TABLES. 


chipping the wood. The chips are passed through a screen and the larger 
chips reground. The chips are blown through a metal pipe to the third 
floor of the extracting or distilling building and shoveled by hand into 
large iron extractor tanks, and the tanks sealed with air-tight metal covers. 
Steam is then turned into the tanks, the vapor passing off through iron 
pipes to iron condensors and from the condensors to the separator tanks 
and thence to iron storage tanks, and then to iron stills where redistilla- 
tion gives the turpentine. 

After the turpentine has been taken off, the iron “extractors” are 
filled with a “solvent” which is sprayed into the extractors at the top and 
the chips are boiled in the solvent by steam in coils at the bottom of the 
extractors. The fluid is then conveyed through iron pipes to separators 
and condensors and from here the solvent returns to its storage tank and 
the rosin is drawn off into wooden vats. After the rosin has been taken 
out, the chips are dumped from the extractors and conveyed by metal 
blower-pipe system to the boiler house where they are used with some 
coal and wood for fuel. 

The chief hazard seems to come from the solvent which is a pe- 
troleum product grading between a low grade of coal oil, and gasoline, 
the vapor from which is highly inflammable. This is stored in an air- 
tight iron tank of capacity of 6,000 gallons upon the first floor of the 
three-story extracting or distilling building. There is also the hazard of 
wood-chipping by steam power, which causes much dust, a good deal of 
which is blown through metal pipe to the third floor of the distilling build- 
ing. The hazards are divided among three buildings: “A,” the Boiler and 
Engine House, brick, one-story, gravel roof, 27x75’; “B,” Stump Grind- 
ing Building adjoining and cut off by 12” blank wall, one-story, frame, 
iron-clad; “C,” Extracting or Distilling Building, 57x70’, three stories, 
(34’') high, located 28’ east of buildings above described. The hazard of 
building “A” and “B” is not unusual, but of “C” it is heavy. 


E. F. CHAPMAN, Manager, 
Michigan Inspection Bureau. 


SINGEING OF CLOTH-COVERED BUTTONS. 


The use of gasoline and alcohol for singeing cloth-covered buttons is 
becoming quite general, especially so in shops using silk or satin coverings. 
In covering the button, the edge becomes frayed; and while it is possible . 
to remove this by cutting with scissors, the handling of each individual 
button makes that method expensive, hence the use of gasoline or alcohol. 
The prevailing method of doing this work is to place the buttons in an 
ordinary (hand) ash sieve, then spraying them with gasoline. The quan- 
tity of gasoline varying somewhat according to the character of the cloth 
covering used. After the spraying a lighted match is thrown into the 
sieve, and the sieve is shaken by the operator until the gasoline fumes are 
consumed. Ordinarily this work is done in the general work shop where 
the floor is more or less covered with-cloth clippings and other waste ma- 
terials. Occasionally the operator uses an excess quantity of the oil or 
alcohol, in which case the fluid passes through the sieve to the floor. 
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Under these conditions it is not unusual for the fumes and fluid on the 
floor to become ignited by the burning particles or sparks from the con- 
tents of the sieve. 

Because of its effect upon the coloring, it is claimed by the manufac- 
turers that alcohol cannot be used to advantage on buttons covered with 
delicate colored goods. Manufacturers also claim that they know of no 
other satisfactory method of singeing. As this class of manufactory is 
largely found in tenant or omnibus risks, in some cases using only a por- 
tion of one floor, the conditions are such that it is almost impossible to 
have the manufacturers do this work outside of the building. 


JOHN H. KENNEY, Assistant Secretary, 
Philadelphia Fire Underwriters’ Association. 
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EDITOR’S REPORT AND FIRE RECORD. 


We have during the year published the usual four numbers of the 
Association “QUARTERLY” being a total of 568 pages not includ- 
ing advertising. Articles and Reports have been published on special 
subjects as follows: 


The Wool Card and Some Causes of Fires in Card Rooms, 
W. H. Fisher. 
The Chelsea Conflagration, 
The Underwriters’ Bureau of New England 
The Atlanta Conflagration, 
F,. E. MacKnight. 
Cotton Seed Product, 
W. D. Grier. 
Fibreboard and Leatherboard Factories, 
W. P. Tenney. 
Piano Factories, 
Louis Harding. 
Municipal Fire Departments, 
G. S. Curtis. 
Dry Cleaning and Dry Dyeing Establishments, 
I. M. Griswold. 
Nitro-Cellulose, 
M. F. Jones. 
The Automobile Industry, 
L. W. Theis. 
Processes and Hazards of Women’s Straw and Felt Hat Factories, 
D. W. Sleeper. 
Concrete as a Material for Fireproof Construction, 
f M. C. Tuttle. 
Hazards of Garbage Tankage, 
A. M. Schoen. 
Freezing Preventatives for Water Pails and Chemical Extinguishers, 
J. A. Robinson. 


These articles represent a large amount of time given gratui- 
tously and we take this opportunity of again thanking our contributors. 

There are doubtless many of our members who are in a position 
to contribute articles on subjects within the scope of our work and we 
hope that they will bear the “QUARTERLY” in mind and send in any 
matters of interest which may come to their attention. 


Approved Devices and Materials. 


We have published as usual each quarter a list of devices and 
materials which have been favorably passed upon by our Committee 
following examination, tests and recommendations made by the Under- 
writers’ Laboratories. This list should be of great value to members 
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and it is proposed to continue the practice of publishing it in the 
“QUARTERLY.” 
Fire Record. 


We have continued to publish in the “QUARTERLY” the fire 
record of various classes of risks giving classification of causes, rooms 
in which fire occurred, how discovered, operation of sprinklers if any, 
and other details. During the past year the following classes have 
been reported upon: 

Shoddy Mills. 

Waste and Batting Mills. 

Paint and Varnish Factories. 

Musical Instruments Factories. 

Cotton Mills. 

In the General Fire Record we have reported upon interesting 
fires in fireproof buildings, sprinklered risks and other classes. 

We are continuing the practice of soliciting reports of fires from 
members and this work has increased materially during the last year. 
There have been sent in 1062 reports covering fires in sprinklered 
risks and approximately 1100 reports covering fires in manufacturing 
and special hazard risks not equipped with sprinklers. These fires 
have all been tabulated on our card system for reference and by means 
of the fire record by class of occupancy we are gradually placing be- 
fore members this information. 

Our card system now covers 7216 fires in sprinklered risks and 
approximately 3650 fires in unsprinklered risks. 

There is a large amount of detail connected with obtaining, card- 
ing, tabulating and classifying these fire reports which increases 
materially from year to year, but we feel that the information which 
we are securing is of great value to those studying fire protection and 
prevention. 


SPRINKLER FIRE RECORD. 
Unsatisfactory Sprinkler Fires. 


In forty-seven cases, or about five per cent., the sprinklers were 
unsuccessful in holding the fire in check, and we give below a summary 
of these fires, together with the probable cause to which the unsatis- 
factory results are attributed. 

December 19, 1907. 6740. Parkersburg, W. Va. Woodworker. 
Large frame planing mill and woodworker. Fire occurred at 
night and was extinguished by sprinklers and fire department. 
Water was shut off and an additional watchman employed. At 
3.15 next morning a second fire was discovered and got beyond 
control as the sprinkler system had been shut off after the first fire. 

February 29, 1908. 6905. Meridian, Miss. Cotton Seed Oil Mill. 
Fire occurred in large frame seed and hull house in second story 
used for the storage of hulls. The entire building was equipped 

with sprinklers but water was shut off at time of fire for some 

unknown reason. 
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March 6, 1908. 7095. South Carolina. Cotton Warehouse. Fire 
occurred in compartment 15 of cotton storehouse containing 1021 
bales of uncompressed cotton. The building was full and bales 
were piled nine high on side. Building was equipped with Grin- 
nell glass disc sprinklers properly spaced and the system was 
supplied by public water and pumps with outside control. Fire 
started at the bottom of the pile in the center of the storehouse 
where water from sprinklers could not reach it. Owing to severe 
obstruction to distribution it was necessary to remove the burn- 
ing bales to the yard and extinguish fire with hose streams. 

March 8, 1908. 6988. Kalamazoo, Mich. Paper Mill. Fire started 
in basement of a two-story brick mill constructed building con- 
taining stock of cut paper, baled rags, and so forth. Risk was 
equipped with Manufacturers’ sprinklers wet system, supplied by 
waterworks 90 pounds pressure and pump. Sprinklers failed to 
control the fire because of some obstruction or foreign material in 
feed pipe to this section of the building. 

March 8, 1908. 6987. Springfield, Mass. Manufacturing Fibreloid. 
A severe explosion occurred in the press room on first floor of 
mixing building. This explosion lifted the entire roof and wrecked 
the sprinkler system. Sprinkler system was then shut off and fire 
controlled by hose streams. 

March 9, 1908. 6999. Toledo, Ohio. Furniture Factory. Risk con- 
sisted of two moderate sized ordinary constructed buildings, a 
retail furniture store and a furniture factory, separated by an 
alley. Fire occurred in factory building, two stories in height and 
building was totally destroyed. Water was shut off sprinklers 
for some unknown cause. 

March 13, 1908. 6993. Cooleemee, N. C. Cotton Mill. Picker 
building was totally destroyed by fire. It appears that sprinklers 
did not discharge water to any extent, at least until fire had been 
in progress for some little time.’ Water was probably shut off 
sprinklers at time of fire and valves opened later on. 

March 13, 1908. 6994. Herring, N. Y. Paper Mill. Fire occurred 
in frame, metal clad storehouse, joisted construction, one story, 
used for storage of old paper. Fire flashed quickly through the 
piles of old paper,smoke being very dense. Building was equipped 
with Walworth and Manufacturers’ sprinklers supplied by gravity 
tank and steam pump. Pump was started promptly and supplied 
sprinklers and hydrants, roof fell and broke sprinkler piping, 
after which post gate was closed. There is no satisfactory 
reason for the failure of the sprinklers. Care of fire appliances 
had not been good in the past but apparently the system was in 
service at time of fire. 

March 23, 1908. 7005. Cincinnati, Ohio. Shoddy Mill. A one- 
story frame building of ordinary joist construction occupied for 
drying. Sprinkler system in this building was shut off at time 
of fire because of cold weather. 

April 12, 1908. 7115. Chelsea, Mass. Manufacturing Circular Loom 

Tubing. This risk destroyed during the Chelsea conflagration. 
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April 12, 1908. 7116. Chelsea, Mass. Metal Worker. This risk 
was one of the buildings burned during the first part of the Chelsea 
conflagration. 

April 28, 1908. 7117. South Chester, Pa. Dye Wood Extract 
Works. Severe dust explosion which apparently originated in the 
wood chip storage crippled sprinkler system. 

May 8, 1908. 7118. Roby, Ind. Starch Factory. Severe starch ex- 
plosion occurred in the dry starch building. This explosion 
wrecked the sprinkler system which was immediately shut off in 
order to save water for the hose streams. 

May 8, 1908. 7453. Elberton, Ga. Cotton Mill. Fire in dye house, 
probably incendiary. Water was undoubtedly shut off from the 
sprinklers so they were of no service. 

May 9, 1908. 7451. Elberton, Ga. Cotton Warehouse. Fire occurred 
in cotton warehouse, probably incendiary. Water was un- 
doubtedly shut off from sprinklers so they were of no service. 

June 13, 1908. 7175. Dayton, Ohio. Metal Worker. During a 
heavy thunder-shower lightning struck oil house, a two-story 
building having brick walls, and roof and floor of reinforced con- 
crete arches between iron [-beams. Considerable benzine, gaso- 
line, kerosene, alcohol and turpentine stored in this building. 
Lightning probably ignited the benzine vapor and severe explo- 
sion crippled sprinkler system. 

June 26, 1908. 7567. Duluth, Minn. Grain Elevator. Fire occurred 
in track floor of elevator shortly after noon. This was followed by 
a severe dust explosion spreading fire through entire elevator. 
Fire spread too rapidly to be controlled by sprinklers. 

July 16, 1908. %563. Buffalo, N. Y. Grain Elevator. Building of 
ordinary, heavy frame type of construction, with all corrugated 
iron exterior walls of heavy supporting timbers, ordinary joist 
floors, large bin area, wooden continuous stairway not inclosed, 
and other small floor openings. Fire originated on approximately 
the fifth floor of the stationary marine tower at the southwest cor- 
ner of Elevator A. Fire spread rapidly owing to the extreme 
flash hazard due to the accumulated dust on rafters, walls and 
timbers, and, owing to floor openings and poor construction, 
sprinklers were unable to control the fire. 

August 7, 1908. 7507. Tupelo, Miss. Cotton Yarn Mill. Water 
shut off sprinklers owing to a broken 2%4-inch tee, and post indi- 
cator gate controlling these sprinklers was undoubtedly closed at 
the time of fire. 

August 9, 1908. 7568. Jonesville, S.C. Cop Yarn Knitting Mill. 
Two-story mill constructed factory with one-story dye house, 
engine room and boiler house additions. Mill was occupied on the 
first floor for finishing and packing and on the second floor for knit- 
ting machines. Risk equipped with Grinnell glass disc sprinklers. 
wet system, supplied by 8,000 gravity and 500 gallon steam pump 
draughting from a 100,000 gallon reservoir. Fire started ap- 
parently in first story where the dryers were located, dryers hav- 
ing sprinklers inside. It appears that tank was at least partly 
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empty, as tank water had been used the day before for washing 
out and filling the boiler, and tank was probably soon drained. 
There may have been concealed space or obstruction to distribu- 
tion in the dry room sufficient to prevent the prompt extinguish- 
ment of the fire by the first few sprinklers. Fire also spread 
through small openings from the first floor of mill to engine room 
and also through a door opening with a poor fire door which was 
open at time of fire. Pump could not be started, probably due to 
lack of priming water, and some fifteen minutes or more after 
fire started the steam pipes or connections in engine room were 
broken off, which took away the steam pressure, and the fire had 
to be drawn, thus putting the pump entirely out of service. 

August 9, 1908. 7573. Corry, Pa. Chair Factory. Fire apparently 
originated on the second floor of the finishing building, a three- 
story frame building of open mill construction. The portion of the 
floor where fire was first seen was occupied as a packing room 
and contained a large number of finished chairs wrapped in excel- 
sior pads. Owing to severe obstruction to distribution fire was 
soon beyond sprinkler control and building completely destroyed. 

August 15, 1908. 7843. Concord, N. C. Cotton Mill. Fire started 
at one of the bearings on the main shaft hung overhead in base- 
ment and was carried by burning belts to all floors of the mill. 
Risk equipped with Grinnell metal disc sprinklers supplied by 
gravity tank eight pounds pressure and steam pump. Large num- 
ber of sprinklers quickly exhausted gravity tank and steam pumps 
not used on sprinklers. 

August 16, 1908. 7742. Bridgewater, Mass. lLeatherboard Mill. 
Fire started outside in yard in a pile of leatherboard scrap and 
spread to the outside of factory. Gravity tank trestle soon col- 
lapsed owing to the heat, thus putting the entire fire protection 
out of service. Rotary pump could not be started as same was 
located near origin of fire. There was no outside protection and 
the entire plant was destroyed. 

August 21,1908. 7840. Holyoke, Mass. Paper Mill. Risk equipped 
with Grinnell metal disc sprinklers, wet system, supplied by 
waterworks 80 pounds pressure, piped by the old schedule with 
heads upright from 12 to 18 inches below the joists. Hose streams 
probably prevented more heads from opening. ‘The splash plates 
deflected the water downwards and gave little protection to the 
ceiling. Several of these splash plates stuck in the frame giving 
unequal distribution of water. Sprinklers were shut off about 
twenty minutes after fire started, being of little value. Generally 
defective equipment. 

September 8, 1908. 7163. Elberton, Ga. Cotton Mill. Fire occurred 
in finished- goods warehouse, the cause being undoubtedly incen- 
diary. The water was shut off sprinklers so that they were of no 
service. 

September 15, 1908. 7430. Saco, Me. Box Factory. Frame box 
factory well equipped with sprinklers but surrounded by large 
quantities of lumber only a short distance from building. Fire 
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started in lumber yard and was soon beyond control of the fire 
department. It attacked the sprinklered factory on the outside 
and mill was destroyed. 

September 22, 1908. 7841. Troy, N. Y. Waste Mill. Brick build- 
ing, mill constructed, occupied as a waste storehouse, second floor 
used for dusting and sorting. Fire spread very rapidly opening 
49 sprinklers. There was 35 pounds pressure on the sprinklers 
supplied by waterworks, but after the fire it was discovered that 
a number of the sprinklers on the second floor were badly clogged 
with sediment and practically inoperative. This together with 
more or less obstructions from stock piles doubtless accounted 
for the failure of the sprinklers to hold the fire in check. 

October 8, 1908. 7901. Fall River, Mass. Cotton Waste Mill. 
Hose streams reduced pressure from waterworks and pumps were 
not used. Fire occurred in two-story picker house, light plank 
and timber construction. Building equipped with Grinnell glass 
disc sprinklers, wet system, modern spacing and arrangement, 
65 sprinklers opened. ‘The primary water supply was from water- 
works 50 pounds pressure, also steam and rotary pumps. 

October 10, 1908. 8072. Rock Island, Ill. Woodworker. Approxi- 
mately 2,000,000 feet of lumber and other unsprinklered buildings 
adjoining caused such a fierce fire that it was impossible for 
sprinklers in factory to hold it in check. The equipment was 
antiquated and of questionable value. 

October 12, 1908. 8074. Blaine, Wash. Sawmill. Two-story frame 
mill, open joist construction, sides partly open, located on tide 
lands. Fire occurred at night and undoubtedly started outside of 
sawmill, and probably under wharf adjoining mill, and quickly 
spread under the mill itself. Risk was equipped with sprinklers 
on dry system, but they were of little or no effect and risk was 
entirely destroyed. Outside protection poor. The unsatisfactory 
work of the sprinklers can be attributed to unsprinklered portions. 

October 12, 1908. 8032. Sherbrooke, Canada. Woolen Mill. There 
were four sprinklers in the wheel house where fire occurred. 
These sprinklers opened, but they were of no effect as the sprinkler 
piping was clogged with small pieces of wood. 

October 16,1908. 7974. Hawthorne, N. J. Silk Dyeing. Fire start- 
ed in frame building containing dryer and dyeing machine, un- 
doubtedly starting in dryer. This building was equipped with 
sprinklers which, however, did not hold the fire in check as the 
dryer and roof were burned. Fire was finally controlled by hose 
streams. It is not known whether system was in service or not. 

October 20, 1908. 8081. Boston, Mass. Cotton Waste Mill. A 
bale of cotton which was being opened up for sorting was found 
to be on fire. Fire extended to the second and third floors on 
account of cracks in the floors. Owing to these floor openings 
and the rapid spread of the fire the work of the sprinklers was 
more or less unsatisfactory. The sprinklers were old style with 
small pipe sizes and poor spacing 
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November 12, 1908. 8075. Ballston, N. Y. Tannery. Large group 
of frame buildings adjoining and communicating, partly equipped 
with sprinklers. The equipment was modern and generally up 
to date although not fully complete. Fire occurred in the bark 
mill and leach house section which were frame of poor construc- 
tion. The failure of the sprinklers to hold fire in check seems to 
be that fire either started in an unsprinklered portion or in the 
leach house where floor openings and obstructions may have 
allowed fire to spread. 

November 17, 1908. 8076. Providence, R. I. Worsted Mill. Fire 
occurred in wool storage. The sprinklers in this addition were 
shut off for the winter and fire spread from this building to a 
wooden stair tower (sprinklers also shut off for the winter) 
forming angle between two other buildings. Seventy sprinklers 
opened exclusive of the building where fire started and held fire in 
check on various floors aided by city fire department. 


November 24, 1908. 8078. Bainbridge, Ga. Wholesale Grocery. 
Water probably shut off sprinklers for some unknown cause. Dry 
system. Air valve apparently started to operate properly and 
then stopped. 

December 9, 1908. 8087. Greenville, R. I. Cotton Mill. Fire 
occurred in drying and carding room on first floor of mill. Build- 
ing was equipped with Esty sprinklers, 88 on first floor, sprinklers 
ten to eleven feet apart in eight-foot bays, wet system. Primary 
supply from 5,000 gallon gravity tank. Second supply was a 
rotary pump. Fire spread rapidly owing to a large amount of 
cotton in the room. Rotary pump was used for hose streams and 
tank was probably quickly drained. Owing to defective water 
supplies the building was destroyed. 

December 11, 1908. 8007. Chicago, Ill. Cooperage. Fire occurred 
in a detached unsprinklered one-story frame building used as a 
header storage shed. This severely exposed two-story sprinklered 
addition three feet distant which was destroyed. Fire was pre- 
vented from entering main brick building by sprinklers and hose 
streams. 

December 15, 1908. 8079. Montreal, Que. Jewelry Factory. Four- 
story brick building, joisted floors, sheathed with concealed space 
in floors and partitions. Water was shut off sprinklers shortly 
after fire started and before same had spread to any appreciable 
extent. Before water was turned on again fire had opened up 
a large number of sprinklers and the pressure from waterworks 
was greatly reduced through the use of numerous hose streams. 
Gravity tank was also soon exhausted. Water shut off before fire 
was out. 

December 21, 1908. 8089. Lynn, N. C. Dyeing and Finishing. 
Sparks from boiler lodging in rubbish on river side of plant caused 
a severe exposure fire. This part of the building was inaccessible 
to hose streams and fire was beyond control by the time it reached 
the sprinklers. Risk was practically a total loss. 
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January 4, 1909. 8178. Bellingham, Wash. Shingle and Sawmill. 
Fire occurred in shingle mill of ordinary frame sawmill con- 
struction. It spread rapidly and opened a large number of sprin- 
klers. Sprinkler system fed by waterworks, giving between 80 
and 100 pounds, but at time of fire pressure appears to have been 
very low and it was impossible to get one good hose stream. 

January 25, 1909. 8253. Conshohocken, Pa. Cotton Mill. Open 
joist constructed dyeing and drying house. Fire occurred inside 
dryer equipped with 286° sprinklers and spread from dryer to 
woodwork outside. High test heads in dryer failed to extinguish 
the fire. There were no sprinklers in the building other than 
those in dryer. 

January 29,1909. 8080. Ludlow, Mass. Jute Storehouse. Large jute 
storehouse piled full of bales of jute butts eight tiers deep. Fire 
worked in between the bales of jute where water from the sprin- 
klers could not extinguish it. Hose streams were used and bales 
were gradually taken out of the storehouse. Owing to severe 
obstruction to distribution sprinklers were unable to properly 
control fire. 

January 29, 1909. 8223. Newburyport, Mass. Celluloid Comb 
Factory. Fire occurred in second story of frame building occupied 
for making and finishing celluloid combs. Fire spread rapidly 
to attic above through floor openings and quickly opened a large 
number of sprinklers. The roof was of hip-joisted construction. 
Risk was equipped with modern sprinkler equipment and Manu- 
facturers’ sprinklers, but owing to the floor openings and poor 
construction sprinklers did not properly control fire. 

February 15,1909. 8300. Boardman, N.C. Sawmill. Fire occurred 
in dry kiln and spread into space above ceiling and down between 
side walls where sprinklers could not reach it. Sprinklers were 
of some service in holding the fire down and helped in saving 
the planing mill a short distance away. Concealed space. 

February 21, 1909. 8185. Unionville, Conn. Felt Mill. Fire oc- 
curred on first floor in shipping room, mill construction, from 
unknown cause. Risk equipped with Grinnell glass disc sprinklers 
but an old and generally defective system supplied by waterworks. 
Fire probably spread considerably before being discovered and 
opened a large number of sprinklers, overtaxing the water supply. 
There was no watchman. Generally defective equipment. 

February 23, 1909. 8301. Buffalo, N. Y. Metal Worker. The gate 
valve on dry valve was closed at time of fire from some unknown 
reason, probably carelessness, and sprinkler system was useless. 
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1909. 1897 to 1909 Inc. 

No. of Per No. of Per 

Fires. Cent. Fires. Cent. 

Water shut off sprinklers............. 3 28 111 23 
Generally defective equipment and un- 

sprinklered portions.............. 5 11 110 23 

Defective water supply or supplies.... + 9 57 12 

Exposure or conflagration............. i 15 49 10 
Hazard of occupancy too severe for 

average sprinkler equipment...... 1 2 27 6 

Obstruction to distribution............ 3 6 23 5 
Faulty building construction, concealed 

space, vertical openings, etc........ 3 6 23 5 

Explosion crippled sprinkler system... . 4 9 19 4 
Sprinkler system crippled due to freez- 

OE Se i cai eo 4 Vay 6d ERE kde So i ei 14 3 
Slow operation of dry system or defec- 

SP MINE ks oh cee Rew ccees es ay 11 2 
Slow or defective operation of high test 

PO is Gk Sirk tapes ora He hare eck < vs 1 2 8 2 

I 55 ns esacuae ede a % Keak 3 6 14 3 

PO MS 5b ke ch vs 56's woe owas 3 6 af 4 

a an ewe hee Kee wor 47 483 
Subdivision of Water Shut Off Sprinklers. 
1909. 1897-1909 Inc. 


No. of Fires. No. of Fires. 


Water shut off for unknown reason, neglect or 


NIE oh bc pach ss cick eA e ie danion tee: 5 52 
Water shut off before fire was out or fire rekindled 2 20 
Water shut off due to accident or repairs.......... 1 15 
Water shut off to prevent freezing............... 2 12 
Water shut off, probably incendiary.............. 3 7 
Water shut off leaky dry system................. i 2 
Water shut off, miscellaneous................... ae 3 

Total water shut off sprinklers.............. 13 111 


SPRINKLER FIRE TABLES. 


We give a summary of fires in the following ten tables. Number 
of fires reported, 891, not including 171 fires where no sprinklers 
opened. Total for 1897 to 1909 inclusive, 7216, being a thirteen years’ 
record. , 

These tables will not correspond with any previous record. Dur- 
ing the past year we have retabulated the entire Association Fire 
Record and have added approximately 375 old fires. In addition to 
the fires where we have a complete record and which are carded, we 
also have reports on many sprinkler fires where the record is incom- 
plete. These latter fires can be used in some of the tables but not in 
others and are not included in the total above mentioned. 
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Table No. 1. 
Time of Day. 














Times Reported. Per Cent. of No. with Data Given. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 
Ga. m.to6p. m......... 546 4223 62 61 
Cm we 0-6. Mis... 333 2759 38 39 
Total with data given.... 879 6982 
ee ee oe eae 12 234 
BO kek ae eects 891 7216 


Table No. 2. 
How Discovered. 








Times Reported. Per Cent. of No. with Data Given 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 

I gaa Viavse-n'v six rw's 545 4242 62.36 61.74 
Watchman ............ 136 1134. 15.56 16.51 
Sprinkler Alarm....... 121 814 13.84 11.85 
NSPE oreo) d oie! islet w ae 45 405 5.15 5.90 
TEMO@THIOGtSE. ook ccs. cess 26 268 2.97 3.90 
Automatic Pump....... 1 7 Al 10 
Total with data given... 874 6870 

PRO ME ec ove ress 645002 Wee 7 346 

ORME. os Se 891 7216 


Table No. 3. 
Efficiency of Alarm Service 1909. 


Satisfactory. Failure. Total. 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 
Watchman alone. .:....... 7 95 4 5 74 
Sprinkler alarm alone...... 54 93 | 7 58 
Thermostat alone......... 8 89 1 11 9 
Watchman. Sprinkler Alarm. Thermostat. Total. 
Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. 
Watchmanand Sprinkler 
PEO sia d vedic cus 61 58* 103-16 — + — (119 
Watchman and Thermo- 
SRRIRBEE US 5, Foc acca Bee Oe es — -— — — — — — 
Sprinkler Alarm and 
‘Phermostats, 2.5.5.4 —_ — 26 2 18: 10 28 


Watchman, Sprinkler 
Alarm and Thermo- 
Oia ore fie ae 4 4* 7 1 5 3 8 





530 ADVANCE COMMITTEE REPORTS. 


Efficiency of Alarm Service, 1897—1909, Inc 


Satisfactory. Failure. Total. 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 
Watchman alone......... 700 92 62 8 762 
Sprinkler alarm alone...... 519 93 42 7 561 
Thermostat. alone......... 122 79 33 21 155 
Watchman. Sprinkler Alarm. Thermostat. Total. 
Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. 
Watchmanand Sprinkler 
RAR oh 5a 412 225* 535 102 — — 637 
Watchman and Thermo- 
BUM: tc cba ea can ri 3* —_ — 9 1 10 
Sprinkler, Alarm and 
Thermostats ....... —_-_ — 19% 17 158 56 214 


Watchman, Sprinkler 
Alarm and Thermo- 
SR caso Watein ie basi scrcs 25 26* 45 6 33 «18 51 
*These include fires where sprinkler alarm or thermostats notified the watch- 
man. 





Note.—These tables do not include fires where alarm service does or does 
not operate properly if fire is at once discovered by employee, the alarm ser- 
vice having no bearing on such fires one way or the other. 


Table No. 4. 
Number of Sprinklers Operating. 


Number of Fires. Per Cent. of Whole. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 

Bone aire tis Shae, ase va eS 274 ~ 2560 27.48 29.48 
eae wiigistes ba ae MiEe ek ae oars 175 1353 17.55 15.58 
id waters srrticselbepapski oeecerehg’ a3 Re 115 898 11.53 10.34 
Me elena ane eee orate gS wing: pl 81 627 8.12 %.22 
Bey SNL koe ror ehaee are 38 442 3.81 5.09 
Rane Ghia bet we Los eae 45 362 4.51 4.17 
Be Nee tints pork ceric 24 234 2.41 2.58 
ahem viele eu er a awe e ie 32 230 3.21 2.65 
Bea pte eark wees eas 12 143 1.20 1.65 
On eee BO ER Ee RS oe . 141 1.81 1.62 
Be cle. patel iy bw pag cers eee 3 122 1.30 1.40 
Boies oe teres eles ve Gh piymeses 12 127 1.20 1.46 
Bien ia oh ei chacatenie’s Caen Mies. 5 79 50 91 
Dee cs 10 90 1.00 1.04 
OP a airs si nhie GN eee hee 8 67 .80 et 
Pe AO Ol ie ae 32 253 3.21 2.91 
BAO RS Sh ceo eas 19 153 1.90 1.76 
BTA Oe ee Sa eee eae be 109 1.10 1.26 
Be OO oe Sh tae oS 10 69 1.00 79 


Be OP isc ckte er sh kwes 9 54 .90 .62 
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Number of Fires. Per Cent. of Whole. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 
£3 AO: GO hick peewee ss RS 9 84 .90 OF 
CaP GE BO Gi Clatreoces Stace 13 116 1.30 1.34 
TO ie rs sae ee cies 6 55 .60 .63 
Over 100 (including large 
number or all). ..-... 5. 26 316 2.61 3.64 
Total with data given.... 997 8684 
Water shut 08 0.55 60524." 12 93 
TONS EOR ee rns Sak he aig wi otol 7 165 
WOMENS secs ge walang aes 1016 8942 


Table No. 5. 


Number of Sprinklers Operating. 


Number of Fires. Per Cent. of Whole. 
1897-1909 Inc. 1897-1909 Inc. 
BO Sore tAek aieie > abre lb we wotwle mee aiase 2560 29.48 
Pi NEMS basco goers ciate !o alacalae ete 3913 45.06 
ee ONE os So See Si we eS Oe we 4811 55.40 
GRE TORR ob ee ci. cic- ns Kno eee ees 5438 62.61 
WN 58 Ub corre Soe agra ace es 5880 67.71 
ER ee ea ee eee 6242 71.88 
De ois oe che ee elena 6476 %4.57 
AS eee hic hs og aoe 6706 17.22 
Mee I orig Seis 1 tava laree 6849 78.87 
PO OG MRR ki et! ecehicats eck eae bs ahha s 6990 80.48 
PEO EE ie iiss cic Oe 5 Cuca ns 7112 81.89 
BOC Oe NOM os pa ote acs eae walks 7239 83.36 
Oreos oe ee gs acai 7318 84.27 
Re NOR 5 aN races avs ae aie ecm ereeee 7408 85.31 
BE G5 WOM Sey sioc( cs ers ark x-caraenelort hers VA475 86.08 
20: or lees =... ak belo ote ha eee ws 7728 88.99 
Ue MB a es Sis Ss a se ces ee 7881 90.75 
ONES IRRES i ia he th eae Sake 7990 92.02 
Me OPE tien in vs a ae euhtae Aas s 8059 92.80 
CCE TERE ee he oe See 8113 93.42 
OT ENE Se chor piso ok ace lacche EE 8197 94.39 
PGR IM netic bie: acpi a ssa cia ee eee 8313 95.73 
INS Soak putts cua scone oceins 8368 96.36 
Over 100 (including large number 
ORR Saw a. ae eatin, 316 3.64 
Total with data given ............ 8684 
re NE WS sci swe cee bc sews 93 
TN ME 5 5g wag Fe sce we be 165 
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Table No. 6. 


Sprinklers Opened on Wet or Dry Systems. 








Times Reported. Per Cent. of No. 
with Data Given. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 

OPE She ese Los Chars ae aces 682 5415 %8 79 

Be eecisidecdr ne een sacs 189 1469 22 21 
Total with data given..... 871 6884 
Water Shutior os bscca cs os 12 93 
PS MO os yk sg Simp Wares’ 8 239 
APOON Gis Aictes wernt So 891 7216 


Table No. 7. 


Primary Water Supplies to Sprinklers Opened. 











Times Reported. Per Cent. of No. 
with Data Given. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 

Water Works ...00535.:. 452 3209 51.83 46.61 

COVES SOO occ ewesss 264 2265 30.28 32.90 

Pressiive Tank... <5: 113 986 12.96 14.32 

Automatic Pump ........ 43 423 4.93 6.14 

Automatic Electric Pump. — 1 = 01 

Steamer Connection ..... — 1 — 01 
Total with data given .... 872 6885 
Water shut off .......... 12 93 
TUONIORER sieoe ose eek ess 7 238 
TEOEME  y55-S55 ees eee 891 7216 


Table No. 8. 








Effect of Sprinklers. 
Times Reported. Per Cent. of No. 
with Data Given. 
1909. 1897-1909 Inc. 1909. 1897-1909 Inc. 

Practically or _ entirely 
extinguished fire .... 642 5791 63.19 64.76 
Held fire in check ....... 327 2668 32.18 29.84 
Total :succesehl. 2s... 969 8459 95.37 94.60 
Unsatisfactory .......... AY 483 4.63 5.40 


MRR te 1016 8942 
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Table No. 9. 


Showing Effect of Sprinklers by Class of Occupancy. 


Held Fire Total. 
Extinguished in Satis- Unsatis- 
Fire. Check. factory. factory. 
No. % No. % No. No. % 
Agricultural Implements........... 27 «666 13-32 40 1 2 
Automobile and Bicycle Factories... 16 62 $ 31 24 2 8 
NER Se chats d's Check aasene tue ees 14 8 a: 17 
MOM Shas 'g aetis Vk ed ewe ed 3 100 ats 3 
Bolt, Nut and Screw Works....... 5 -83 ‘ 6 eipiintiet 
Boot and Shoe Factories........... 214 78 49 18 263 10 4 
MMR ares fee td. Cen ag wba ce vid 1 100 as 1 
ETD iis dod ei cine eeoe caw ee 2 67 1 2 3 
OUR 6a 5 aoc vn Se aerial ates ety 3 75 1 25 4 
BME. (etatia ol Onn kun Re Suke anes ww et 1 25 4 
ie Sos wah coe baad ona bees ak 2 50 2 50 4 ie 
Caney Factories: c: 00... vccecess 21 70 § 27 29 1 3 
EM eee e Pee ee eee 60 i: 2 4 1 26 
ES ok eS ocean de bare nclee%es 43 2 16 5 24 
CATED hoses econ vee steees 3370 13. 98 46 1 2 
EN ENB 55.05 ie's'n a cae a oa Ro 62 60 38 3ST . 100 3 3 
Carriage Factories ......... eee 42 65 19 28 61 4 6 
ONE art nes nike chen oewmided ont 19 45 14 33 33 9 21 
Cement and Plaster Works ........ . aa 1 1 50 
eee I iS Oe ida bn em cetiscw 14 67 3 14 17 4 19 
Chemical and White Lead ......... 24 65 11 30 35 2 5 
Clotina Patties nes co oi eae c's 123 80 36 17 #149 4 3 
Coffee and Spice Mills ............ 15 71 6 29 21 
I oa sa 25. 71 5 24 20 1 5 
CAN RCUONIOS ccs Se vck ee bones hes Sarr re perce hey 2 100 
MBCUNNE Se rs otha gek a ached ccewles 23 «456 12> 20 35 6. 15 
OM MOONE ois Ve ors ee ce eee 1 50 ee 2 aie 
tS eal ae ns bes eee 122 73 40 24 162 6 4 
NORRIE CSIOEY os ces ack ieee ca ames 2 100 gata 2 os 
RGD NINE os datos le oicuin sist enires 1646 62 971 36 2617 41 2 
Cotton Mill Warehouses .......... 44 44 45 45 89 is: 2 
CA OME os eis o's ce Sa eae 14 54 6 2 20 $ 2 
Cutlery and Hardware ............ 5 56 ee 8 '-- 
SIUDMEUUNONE ONUTOS Coie uscuvccne' 129 77 34 20 163 5 3 
MMMM 6 ie 0S iiuh cua! ule a oa wie 4 100 na oy 4 eu 
RIPEN oe et on cones week 66 83 10 13 76 4 5 
Dyeing and Bleaching ............ 55 54 41 40 96 6 6 
Electrical Appliances ............. 51 85 o 60 Ee 
Electric Light and Power ......... 1 a re 1 1 - 80 
ICU NOS oe A ala. «ain cpieta's Korn ee 6 9 31 > 18 11 38 
BXCeBIO’ PactOMses . 6. 6.0 ce kek 5 83 i 6 ae acta 
Wertiizer Factoftes ...... 462.0008 7 . 58 3°. 25 10 23% 


BPM GUE ANGIE S65 ose ks Se 






Total. 
No. of 


Fires. 


41 


no 
oa 


hm Pe We WOW A 
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Piour and: Grist Malls... 5.60.6 ..056% 
Pores and SMURY «oi... 6csiveesss 
DIE eer aac ese esac 
Furniture Factories ....6..66<6e008 
RO MNEE oO 55G vob e ko eseve we es 
Ee ere 
SE NN oo ae choo cap x Kewanee 
Ee eee ae 
Harness and Fancy Leather ....... 
RENIN ooh et Pots Ce canvek eas 
ET NOES is Soe orios aceuesS ees 
De OE Sie 5F csc nd bce ove toues 
IntanGestent Dight .. 62.20.5600. 
ES ee 
Famer Factories... 5. ccc cccccese 
NN EN 555 5k seve cs sv ove wes 
RMN rath 2) chy daa: 5:a sGgweiei aie’ 
RINE on whic ooo atts sede cad 
TNE ae as ines ere en eh 
BNE TOMO | occ sv cpg si0h'eeden 
ee Se eee 
Mattress Factories .... 2.5. scccccess 
NE a alone s dbus wees ess eRe 
BONO WERMEES ad oo. c cin vee cede s ge. 
DEINE Sond ok w ark bi Rane eee > 
Se re 
Moving Picture Theatres ......... 
Musical Instrument Factories ..... 
ee recouaciebiceeysces se 
eae er ee 
Packing House and Slaughter ..... 
Paint and Color Works ........... 
Paper Box and Papeterie ......... 
WOE ER gic res 2s oa a b's ee Sas 
a TLS ee ee eee 
WERE UO Go a erases aes 
PO Ps ease sev cassette nsbaws 
Printing and Lithographing ....... 
Pulp Miscellaneous ............... 
PO RS ON aec ke cer eheeeses 
I NNN genes cy hee oo me 
RII rca a grae a hkaharacassia' 
NY err ray oa sic wie atae ony 
Rolling, Wire and Tube........... 
NE ag eat. os occ a's seas 
Peper Pactoraes. oo. ci eves cccee. 
PR MINN isp osc ks eadewsese ts 
Rubber Reclaiming ............... 








Extinguished 
Fire. 
No. % 
15 8650 

eS 
43 53 
168 61 
1 100 
12 75 
2 100 
25 

12 75 

i | 
1 50 

1 100 

4 80 
14 74 
34 =83 
255 64 
10 56 
7 ee 

8. ¥ 
67 86% 
28 7% 
70 75 
178 74 
198 66 
93 73 
Zz 10 

1 50 
45 . 73 
18 42 
1 25 
2: 7 
52 7 
28 78 
107 3=— 55 
4 57 
18 64 
a. 
165 78 
5 4 

ay ae 
10 48 
3 100 

8 42 

3 50 
330 56 
4 50 


Held Fire 
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in 
Check. 
No. 9% 
1. OF 
2 25 
330s 4 
75 4 =27 
2 13 
1 25 
4 25 
5 21 
1 50 
1 20 
5 26 
4 10 
121 30 
7 can 
2 22 
3 27 
22 24 
ae 
21 2 
54 23 
88 29 
29 23 
7 
1 50 
14 23 
16 3ST 
3 %% 
3 23 
16 23 
7 
65 34 
3 643 
6 21 
So 
36 17 
4 36 
1 20 
6 29 
1 100 
10 53 
3 50 
23 39 
4 50 
1 


Total. 
Satis- 
factory. 


No. 
26 
8 
76 
243 


Unsatis- 
factory. 
No 9% 
4 13 
5 6 
31 12 
2 13 
2 50 
2 8 
3 7 
24 6 
1 6 
3 3 
3 8 
2 2 
- 3 
14 5 
5 ft 
2 20 
3 5 
9 21 
3 4 
1 3 
21 11 
4 14 
2 9 
11 5 
2 18 
3 60 
5 24 
1 5 
3 5 





Total. 
No. of 


Fires. 


400 
18 


11 
92 
39 
93 
239 
300 
127 
10 


62 
43 


13 
71 
36 
193 


28 
22 
212 
11 


21 


19 


59 


ow 
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Held Fire Total. Total. 

Extinguished in Satis- Unsatis- No. of 

Fire. Check. factory. factory. Fires. 

No. Jo No. %o No. No. % 

Saw and Planing Mills ............ 29 42 19 28 48 21 30 69 
SINR E NIE Sos Sauls vp he eRe ae 15 75 5 25 20 esha ida 20 
SI GEE oo Ks caiduecen pomeees 51 55 31 33 82 11 12 93 
DME es iat ie es ak et 11 55 7 35 18 2 10 20 
A MRM ONs bc cc anak as onceines 2 67 1 33 3 ae 3 
FORGO oo5 5 KK AOA we ch aevew eed 12 80 2 2 14 1 7 15 
Stamping and Sheet Metal Workers 18 55 6 63a 29 4 132 33 
Starch and Glucose ....:.2.066.0.. 5 50 ‘20 6 4 40 10 
Se a ee ie aarp ae 4 80 41 20 5 Se 5 
SR APMNNIIE Coane 4 ohn Sule bus Si 6 Oe 10 46 8 36 18 38 22 
Tenant Manufacturing ............ 105 73 34 24 139 5 30Ci«d 44 
Mon oseak wr sey Akea wkd ORE Ao 15 83 2 11 17 1 6 18 
TOMULCO PRCUOTIS 5.5 cae cc ccctes 18 64 9 32 27 1 4 28 
Watniel Works ¢ 5s ci cee cceeees 2 67 are es 2 t 33 3 
Wall PEE Ras U ete wcrenn see cews 5 63 1 13 6 2 25 8 
CRI oa ochvedv wowen canes 23 79 e 2 29 ai + 29 
Waste and Batting ............... 92 69 37 28 129 4 = i128 
Weaving and Cop Yarn Mills ..... 48 67 21 29 69 3 4 72 
ea 3 100 ais eee 3 a ate 3 
SUITE: ONO Soils os dss win viene oa 3 #5 aoe es 3 1 25 4 
Woodworkers, Class A* .......... 50 «51 32 «33 82 16 16 98 
Woodworkers, Class B* ... a ab tals 38 41 44 48 82 10 11 92 
Woodworkers, Class C* .......... i €@ 37 32 108 6 5 114 
Woodworkers, Class D* .......... 32 «656 18 32 50 ?. 2 57 
Woodworkers, Class E* .......... 26 657 18 39 44 2 4 46 
Woodworkers, Class F* .......... 43-32 6 29 18 3 4 21 
Woodworkers, Miscellaneous ..... 1 100 ae 1 meh 1 
PR OONNE TINS oo oiiss siconsawsed 420 70 144 24 564 34 6 598 
Woolen Mill Storehouses ......... is 7 4°33 16 1 6 17 
WY ONUIEU MEMS 62 oi ccc ven bp ececares ti. 36 12 39 23 8 26 31 
Total Sprinkler Fires ......... 5791 65 2668 30 8459 483 5 8942 


*Note.—The woodworkers are classed as follows: 


Class A. Planing Mills; interior woodwork, builders supplies (including 
veneer works). 

Class B. Box Factories. (Including cigar boxes.) 

Class C. Miscellaneous Woodworkers. (Steam power) tenant woodworkers, 
(also woodworkers where there is a lack of detailed information as to class). 

Class D. Sash, Door and Blind Factories. 

Class E. Hard wood turning. (Wheels, pipes, novelties, bobbins, spools, etc., 
last and wood heel factories. ) 

Class F. Pails and woodenware. (Plates, wooden bowls, tubs, etc.). 
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Table No. 10. 


Classification of Unsatisfactory Sprinkler Fires by Occupancies. 


supply or 
crippled 
y sys- 
valve. 
peration 
vertical 
pancy too se- 
sprinkler 


system 
zing. 
Faulty building construction 
space, i 
Obstruction to distribution. 
average 
Explosion crippled sprinkler 
system. 
Exposure or conflagration. 


concealed 


Water shut off sprinklers 
Gen. defective equipment and 
openings. 


unsprinklered portions. 
Slow operation of dr 
tem or defective dry 
Slow or defective o 
of high test heads. 
Hazard of occu 
Miscellaneous. 

Not classified. 


Defective water 
vere for 


supplies. 
Sprinkler 
due to free 
equipment. 


= 


Agricultural Implements. 
Automobile and Bicycle. . 
Boot and Shoe Factories 
Candy Factories 

Canning 

Car House 

Car Works 

Carpet Mills 

Carriage Factories 
Celluloid Factories 
Cement and Plaster 


i 
o 


1 
1 
5 
1 
3 
4 
9 


Cereal Mills 

Chemical and White Lead 
Clothing Factories 

Coffin Factories 

Cork Factories 
Cooperage 

Cordage 

Cotton Mills 

Cotton Warehouses 
Cotton Seed Oil 

Cutlery and Hardware .. 
Department Stores 
Drug Risks 

Dyeing and Bleaching .. 
Electric Light and Power 
Elevators 

Fertilizer 

Flour and Grist Mills 
Foundries 

Furniture Factories 
Glass Works 

Glue Factories 

Hat (Fur) 

Jewelry 

Knitting 


i 


om HR w 


— 
Om DS we HD Pp 


ww 
_ 


www wn 


2 
~ 
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or 
crippled 
peration 

vertical 


supply 


pancy too se- 
average sprinkler 


system 
space, 


defective equipment and 
water 


unsprinklered portions. 


kler 
xplosion crippled sprinkler 


system. 
Exposure or conflagration. 


Slow operation of dry _ sys- 
tem or defective dry valve. 

Faulty building construction 
Obstruction to distribution. 


Slow or defective o 


due to freezing. 
of high test heads. 
Hazard of occu 
Miscellaneous. 
Not classified. 


Defective 
supplies. 
concealed 
openings, 
vere for 
equipment. 


E 


Sprin 


Gen. 


Laundry 

Machine Shops 

Match Factories 

Mattress Factories 

Mercantile 

Metal Workers 

Miscellaneous 

Morocco 

Musical Instruments .... 

Oil Cloth 

Paint and Color Works.. 

Paper Box and Papeterie 

Paper Mills 

Picture Frame 

Potteries 

Printing and Lithograph- 
ing 

Pulp Miscellaneous 

Pulp Soda 

Pulp Sulphite 

Rolling, Wire and Tube. . 

Rubber 

Rubber Reclaiming 

Saw and Planing Mills .. 

Shoddy Mills 

Silk Mills 

Soap Mills 

Stamping and Sheet 
Metal 

Starch and Glucose 

Tanneries 

Tenant Manufacturing .. 

Theatre 

Tobacco 

Varnish Works 

Wall Paper 

Waste and Batting 

Weaving Mills 

Window Shades 

Woodworkers, Class A* . 

Woodworkers, Class B* . 

Woodworkers, Class C* . 


aw w wo & Total. 


_ 
~ 


eH ow em 2 0 = Water shut off sprinklers. 


Be wow wo an 


no 
wn > 


= 29 
=a RE We OF Ww DO 


Ke Oo 


_ i 


_ 
are Wk We = OF 


_ 
ao 





‘eEIoL, h RN 


17 483 


*payisse[> JON 


*snooue[[aost pV 


49 14 
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“uol}eIZeyuod 10 vInsodxy] = 


“ulaysAs 

Jajyutsds pajddis uotsojdxy 
*quauidmba 

Japyutids aBeiaaAe 10} 319A 
-29S8 003 ADuedNDDO jo piezeyy 


19 


27 


23 


‘UOIINII}SIP 0} UOT}ONIIsqO 

*s8uiuado 
JBOIIA ‘g0eds payesou09 
UOT}ONAJsUOD ZBurpying AjnNe7 


23 


8 


“speay 389} YsIy jo 
UOoT}e1adO dAT}DIJOpP IO MOIS 


‘aAleA AIp dAt}OoJap JO wd} 
-sAs Aip jo uoneisdo MOojS 
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*BuIzaa1j 0} onp 
pajddiz> = wiaysAS = Jap yuTads 
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*satjddns 
Jo Ajddns 1338M = 9dAT}a;9qT 


5 


‘suorjiod posa[yuridsun 
pue yuswdinba sarqoajap ‘uary 





111 110 
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orehouses 
Unsatisfactory 


Worsted Mills 
Total 


*See detailed classification of woodworkers as given in note under Table No. 9. 


oodworkers, Class D* . 
Woodworkers, Class E* 


W 

Woodworkers, Class F* 
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Report of Committee on 
ARTIFICIAL REFRIGERATION. 


W. D. Grier, Chairman, 
76 William Street, New York, N. Y. 


E. P. Boone, F. M. Griswold, M. F. Jones, 
F. E. Cabot, C. A. Hexamer, J. V. Parker. 


The manufacture of artificial ice seems to have been known by the 
ancients, as it is described by Athenzus, a learned Greek, who flour- 
ished about 300 B. C., and the method in use at that time was almost 
identical with that used in later times by the natives in tropical coun- 
tries, especially India, namely by placing water in a porous earthen 
vessel through which it could percolate, the evaporation from the out- 
side of the vessel cooling the water very materially, and it is stated that 
when allowed to evaporate from shallow pans over night ice is formed 
in thin sheets. 

The first use of freezing mixtures appears to have been in 1607. 

In 1755 Cullen improved the evaporation method by producing a 
vacuum with an air pump, thereby causing a more rapid evaporation of 
water. ‘ 
In the early twenties of the 19th century Sir Humphrey Davy 
and Faraday experimented with a mechanical device for artificial re- 
frigeration, but the first practical machine was invented by Jacob Per- 
kins in 1834. This machine depended upon the evaporation of ether, 
somewhat upon the plan of the modern absorption machine, which 
lowered the temperature to 5° F. 

In 1850, Twining experimented in England with another machine, 
and 1851 a compressed air machine was invented by Dr. Gorrin. 

Between 1858-60 F. P. B. Carre placed the first ammonia ab- 
sorption machine on the market, and in 1863 one of these machines was 
run through the blockade and set up in Augusta, Ga., and one in New 
Orleans, this possibly marking the commencement of the artificial ice 
industry in this country. 

Between 1859-61 and in 1870 considerable attention was paid to the 
transportation of frozen meats from Australia to England, and a ship 
was fitted up, at a considerable expense, on this plan, but was a failure. 

We first hear of the carbonic acid machine in 1866 and in 1871 a 
machine was invented using cymogene (which is the lightest product 
of the distillation of petroleum). 

From 1861 to 1874, various machines were invented and experi- 
mented with by Kirk, Van Der Woyte, Tellier and others, using 
various methods and in 1875 a cymogene machine was installed in the 
Bergner & Engel Brewery in Philadelphia, at which time the omni- 
present insurance man interfered. The National Board of Fire Under- 
writers employed Prof. Morton of the Stevens Institute of Technology 
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to examine this machine, and he reported favorably. It was, however, 
removed and replaced by an ammonia system. 

In 1870 Windhausen invented a cold-air machine, which was placed 
in Moerlein’s Brewery in Cincinnati in 1875. 

In 1875 a Linde machine on the compressed air system was placed 
on the market, and this was the precursor of many of the machines 
used at the present time. 

From that date on, the use of refrigerating and ice-making ma- 
chinery has extended greatly until at the present time there is hardly a 
town of any size in the warmer portions of the United States that is 
not provided with one or more artificial ice factories, and artificial re- 
frigeration is used in many industries, particularly breweries, packing 
houses and cold storage warehouses, there being few of the large hotels 
or apartment houses in the larger cities which are not provided with an 
artificial refrigerating system. 


PHYSICAL NATURE OF PROCESSES. 


The production of artificial cold depends upon the fact that when 
matter changes its form, work must be done and energy supplied from 
some source. When lead is melted the necessary energy in the form 
of heat is supplied by a fire which is proportionately cooled. When 
water is converted into steam a certain number of heat units are 
withdrawn from the fire. In order to melt ice a certain amount of 
heat is required which is derived from surrounding matter, the tem- 
perature of which is reduced proportionately. When a compressed 
gas is allowed to evaporate, heat is also abstracted from the surround- 
ing matter, the temperature of which is lowered thereby, and the 
same thing occurs when certain chemical substances are dissolved. 

The simplest method of producing artificial cold is by the evapora- 
tion of water, and this is usually accomplished by placing the water 
in a porous clay vessel, through the pores of which the liquid will seep, 
and in evaporating carry off the latent heat. The hotter the weather 
the more rapid the evaporation and the greater the cooling. 

As a matter of fact vessels of this description may sometimes be 
purchased in large crockery stores to be used for cooling drinking 
water. 

The second process is by dissolving in water some chemical sub- 
stance, salt for instance, as in the familiar ice and salt mixtures of an 
ice cream freezer. 

About the only method used commercially, however, depends upon 
the rapid expansion of some compressed gas. Several gases have been 
proposed, the essential feature being that they must be cheap and easily 
compressed. Air, ammonia, carbon dioxide, and,/or sulphur dioxide 
are the principal gaseous compounds that have been used, although 
several liquids which are gaseous at ordinary temperatures and 
pressures have been used and proposed—ether, cymogene, rhigolene 
and ethyl chloride. 

At the present time the principal method of mechanical refrigera- 
tion is by the use of ammonia, either anhydrous or in a strong solution 
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in water. There are two methods of utilizing ammonia, the first and 
principal one being known as the compression system. This depends 
essentially upon the expansion of gaseous ammonia, which has been 
compressed by a machine resembling an air compressor, the gas being 
allowed to expand in a series of pipes which are either placed in brine 
tanks, the cold brine being circulated by pumps through a secondary 
system of piping installed in the chambers which are to be cooled, or 
the ammonia is allowed to expand in pipes which are placed directly 
in the cooling rooms. ‘The first method is usually described as a brine 
circulation and the second as direct expansion. 

The second method of using ammonia is known as the absorption 
system. In this process a strong solution of ammonia in water is 
used, and is heated in order to vaporize the gas, which is allowed to ex- 
pand. in cooling pipes, afterward being absorbed in water, which is 
pumped back to the generator, completing the cycle. 


COMPRESSION SYSTEM. 


This system consists essentially of the following apparatus: 

(1) Motive Power to drive compressor, usually steam, except 
that for small units an electric motor is frequently used. 

(2) Compressor which is practically an air pump of special 
design, sometimes belted td, but more frequently directly connected 


with the motive power. 

3) Oil Trap and Separator. ‘This device is placed between the 
compressor and condensing coils, its office being to remove such oil 
from cylinder lubrication, or otherwise as escapes with the gas. Its 
general construction is similar to that of a steam trap, being a chamber 
containing baffle plates against which the stream of gas mixed with 
oil strikes, the gas passing on and the oil dropping to the bottom of the 
separator where it is drawn off for further use. 

(4) Condensing Apparatus. This consists of a system of piping 
which is kept cool by water flowing over and around the pipes, through 
which the compressed gas passes and becomes liquified, passing to 
the liquid ammonia receiver. 

(5) Expansion Valve. This is a very important piece of appara- 
tus and is practically a needle valve used to throttle the gas as it 
expands, anid regulate such expansion. Up to this point, the purpose 
of the apparatus used has been to reduce the refrigerant to suitable 
condition for use in the cooling system proper. 

The apparatus next described is for the utilization of the expand- 
ing gas. 

(6) Expansion Coils. In these coils the liquified refrigerant is 
allowed to expand under the control of the expansion valve and it is 
at this point that the difference occurs between a direct expansion and 
a brine circulation system. The direct expansion is usually operated 
in small units and in this method the expansion pipes are arranged 
in the chambers or rooms to be cooled, the liquified ammonia expand- 
ing directly in the pipes. In the brine circulation system the expan- 
sion pipes are placed in tanks which are filled with a solution of salt 
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or calcium chloride in water. This brine is cooled by the expansion 
of the gas in the expansion piping and is then pumped through a 
secondary system of piping which is placed in the cooling room. 

(7) Exhaust or Suction Pipe from Expansion Coils. This pipe 
drains the expansion system by removing the expanded gas and con- 
veying it back to the compressor, thus completing the cycle. 


ABSORPTION SYSTEM. 


The essential parts of an absorption system are as follows: 

(1) Generator. This is a vessel containing aqua ammonia (a 
solution of ammonia in water) which is heated by a system of steam 
piping, thereby driving out the ammonia gas which ascends through the 
analyzer. 

(2) Analyzer. This is an iron shell or receptacle which would be 
described as a “tower” in chemical parlance. Within this vessel 
are numerous trays over which is allowed to trickle the liquid rich in 
ammonia which comes from the expansion coils. The gas driven off 
from the weak liquor in the generator ascends and passes around the 
trays where it is enriched by gas from the strong liquor and passes on 
to the rectifier. 

(3) Rectifier. This is an arrangement of piping greatly re- 
sembling the condensor of a compression system, its functions being, 
however, to condense the water vapor which rises with the ammoniacal 
gas. Under normal conditions the water vapor passing upwards with 
the ammonia is thus condensed, allowing the ammonia to pass on in 
practically an anhydrous condition. 

(4) Condensor and Liquid Ammonia Receiver. The principle of 
this apparatus is the same as that used in the compression system, but 
it is quite different in construction. It consists of a heavy cast-iron 
shell containing a worm through which the cooling water flows while 
the ammonia gas from the rectifier enters the shell at the top and 
owing to the pressure and low temperature is liquified, settling in the 
lower part. 

(5) Expansion Valve. This valve is similar to the one used in 
the compression system and regulates the flow of the expanding gas 
into the expansion system. 

(6) Expansion Arrangement. This serves the same purpose as 
in the compression system, but it is constructed somewhat differently, 
usually consisting of a special form of brine cooler in which the 
ammonia expands in a large shell, the brine being circulated through 
coils contained therein. The expanded gas is led to the absorber 
where it is taken up by the weak liquor. 

(7) Absorber. This consists of a steel shell containing numerous 
coils of pipe through which the cooling water flows. The ammonia 
gas from the cooler enters this shell near the top where it meets a 
spray of weak liquor and is absorbed, converting the weak into a strong 
liquor. The purpose of the cooling pipes in the absorber is to keep 
the absorbing water cold, because the colder it is the more gas it will 
absorb. 
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(8) Exchanger. This is an auxiliary to the generator and con- 
sists of a cast-iron shell usually mounted above the generator and 
containing coils of iron pipe. The weak liquor from the generator 
passes through the exchanger in one direction and the strong liquor 
passes through it in the other. The heat from the weak liquor is 
given up to the comparatively cool strong liquor, which thereby more 
readily parts with its gas in the analyzer and the cooled weak liquor 
is in better condition for the absorption of fresh gas in the absorber. 

(9) Strong Liquor Pump. This is a pump especially arranged 
for pumping ammonia and it is placed between the absorber and the 
exchanger ; it is the only moving machine in the absorption system and 
its function is to pump the strong liquor from the absorber back to 
the exchanger, thus completing the cycle. 

















CARBON DIOXIDE SYSTEMS. 






These are identical in principle with ammonia compression sys- 
tems, but differ in the construction of the machinery. For a given 
capacity, the compressor required is smaller than that needed for 
ammonia, it being stated that the required cylinder volume is only one- 
seventh that of an ammonia system. 

This advantage of small cylinder, small piston and valves makes 
this system practicable, as the required working pressure is about 
1,000 pounds on the compression side. This system is only practicable 
where cold water is available the year round, as the temperature of 
the condensing water must be below 89° F. This system offers 
some advantages over ammonia, the principal ones being that the gas 
is odorless, non-corrosive to metals, and cannot be decomposed during 
compression. 













SULPHUR DIOXIDE SYSTEMS. 


These are in practical operation, to some extent, but are probably 
inferior to ammonia systems for most purposes, as they require nearly 
three times the compressor capacity, and give a low refrigerating 
efficiency at very low refrigerating temperatures, also exceptional care 
must be taken to maintain tight joints owing to the fact that any es- 
caping gas might be converted into sulphuric acid, thereby corroding 
metal work. 









ETHER MACHINES. 


These found favor in the early days but have been abandoned to a 
large extent, owing probably to the large size of the compressor 
needed, which is said to be about seventeen times the size required for 
an ammonia machine, also the great hazard of the ether is another ob- 
jection, this being about as inflammable as any liquid ordinarily met 
with. 












ETHYL CHLORIDE SYSTEMS. 


Ethyl chloride has recently been brought to the front by a com- 
pany manufacturing a machine for small units which is likewise 
adapted to use in refrigerating cars. The special advantage of the 
ethyl chloride system is in the very low working pressures needed, 
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which are said not to exceed 19 or 20 pounds with the water on the con- 
densor at 65°, also that no oil is needed as a seal in the cylinders, glyc- 
erine being used instead. The machinery required appears to be much 
the same as that needed for the compression of ammonia. 


OTHER SYSTEMS NOT ENUMERATED ABOVE. 


Systems employing light distillates of petroleum, Pictet’s fluid, 
and so forth, need no description as their use is so limited that they are 
not likely to be met with, at least not im#the United States. 


HAZARDS. 


Special hazards of mechanical refrigeration are few and easily 
cared for. The principal hazard, which is that of explosion, as from 
rupture of a cylinder or bursting of a connection due to excess pressure, 
is always present, except possibly in the ethyl chloride machines, 
where the working pressure is very low. The working pressure of an 
ammonia compression system, running from 125 to 170 pounds and 
those of a carbonic acid system, running from 300 to 1,000 pounds, 
necessitate specially constructed joints and fittings. A very important 
feature is the feed valve, which if it should become clogged and not be 
relieved would lead to excess pressure and undoubtedly cause a rupture 
of some part of the system. The hazards connected with the steam end 
of the compressors are those of any ordinary steam engine and need no 
description. 

There has been a great deal of discussion as to whether ammonia 
gas is inflammable, or not. There is little doubt that accidents have 
happened by the inflammation or explosion of a jet of ammonia when 
mixed with vaporized oil, escaping from a leak and striking an open 
gas flame. It is also possible, but not probable, that ammonia gas may 
contain impurities which are inflammable. In some types of machines, 
oil is injected into the cylinders of the compression at every stroke in 
order to cool the same. ‘This introduces some hazard, but probably not 
an excessive one. 

The hazard in an absorption system is very much less than that in 
a compression system. 

The systems using carbon dioxide and sulphur dioxide appear to 
present no hazard except that incident to moving machinery and the 
possibility of overpressure and bursting. 

The hazard of the ethyl chloride system appears to be much less 
than those of other machines carrying a higher pressure, although ethyl 
chloride is in itself inflammable and its vapors when mixed with air are 
explosive. 


SAFEGUARDING OF HAZARDS. 


(1). It would seem desirable that compression machinery in 
general should be installed in such a way that an explosion from over- 
pressure could not cause damage outside of the room in which it occurs. 
For instance, it would be better to install apparatus of this kind in a 
small one-story building communicating, if necessary, with the engine 
room or boiler room, rather than to locate it in the same room where its 
explosion might wreck the engines and boilers. 
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(2). It is desirable that wherever possible relief valves should be 
arranged in the system to take care of overpressures, special precau- 
tions being taken to prevent freezing of such valves. 

(3). It is important in an ammonia system that an automatic 
valve of suitable design, be provided in the exhaust pipe of the com- 
pressor to prevent the escaping of the entire charge of the ammonia 
should there be trouble at the compressor, and it is stated that some 
manufacturers provide for this. 

(4). All gauge glasses in ammonia systems should be provided 
with automatic ball stops which will act in the event of breaking glass. 

(5). Open flames should never be permitted near an ammonia 
compression machine. 

(6). It is recommended that wherever in any system graphite can 
be used as a lubricant in compressor cylinders, that it be done. This 
especially applies to air compressors used in dense air systems and for 
air compression for purposes other than refrigeration, as the tempera- 
ture of the compression cylinders undoubtedly rises in some air sys- 
tems to a point where inflammable vapors may be generated from 
lubricating oil. 

(7). The use of Jight petroleum distillates, ether and other similar 
fluids or gases, as refrigerants is extremely hazardous even with all pre- 
cautions taken. It does not appear that ethyl chloride as at present 
used is as hazardous as the materials mentioned above. The chief 
precaution to be observed with this latter fluid, is the use of none other 
than properly arranged incandescent electric lamps in the room where 
the machine is installed. 

(8). The storage of any liquified or highly compressed gas, 
whether inflammable or not, in steel tubes or other receptacles, is un- 
doubtedly hazardous, more as to life and limb than by reason of fire. A 
comparatively moderate increase in temperature in one of these tubes 
or drums would be undoubtedly sufficient to cause it to explode 
violently. This is especially true of carbon dioxide. Tubes or con- 
tainers of all of these liquids or gases should be kept in a safe place 
where they will not be exposed to heat, either artificial or natural. 


REMARKS. 


No reference has been made in this report to dense air systems of 
refrigeration, as the only special hazard in this connection is referred to 
in paragraph (6) under Safeguarding of Hazards. 

No reference has been made to artificial ice factories, as this is 
simply one application of artificial refrigeration embracing no hazards 
in itself outside of the refrigerating machinery which is similar to other 
machinery of the kind. 

It has not, at this time, seemed desirable for the Committee to 
make any Standards of construction of refrigerating machinery. 

The construction of cold storage warehouses and the like is cov- 
ered by a Special Committee. 

Your Committee desires to acknowledge its indebtedness to In- 
spector Alex M. Blumenthal, of the Chicago Board of Fire Under- 
writers, for assistance rendered. 
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Report of Committee on 
CONCRETE AND REINFORCED CONCRETE 
for Building Construction. 


E. T. Cairns, Chairman, 
76 William Street, New York. 


F. M. Blake, Convers Goddard, F. H. Porter, 

F. E. Cabot, H. E. Griswold, W. G. Sanderson, 
F. W. Eames, F. E. MacKnight, E. V. Starkweather, 
John Eynon, A. G. Patton, F. J. T. Stewart. 
W. I. Fisher, C. H. Patton; 


Your Committee is not prepared to submit a report for advance 
publication this year, and will probably not have any extended report 
on account of the failure of the Conference Committee on Building 
Code to get together. It is expected, however, that one or two papers 
will be read by builders or engineers engaged in the erection of rein- 
forced concrete buildings, in order that we may be posted on recent 
progress in this sort of construction and it is hoped there may be a 


general discussion of the subject from the floor. 





FIREPROOF CONSTRUCTION. 


Report of Committee on 


FIREPROOF CONSTRUCTION. 


E. T. Cairns, Chairman, 
76 William Street, New York. 


I’. M. Blake, 1. G. Hoagland, A. G. Patton, 

G. W. Cleveland, J. M. Hughes, F. J. T: Stewart, 
F. W. Eames, F. W. Jenness, Henry V. Thayer, 
H. E. Griswold, Clarence F. Low, K. L. Walling. 


We had hoped to be able to report progress toward a universal 
Standard for fireproof construction this year, but the Conference Com- 
mittee, composed of representatives of various engineering societies, 
referred to in last year’s report has not yet been called together, and 
we are, therefore, unable to report any definite progress in that direc- 
tion. 

The Committee believes that it would be unwise for us to proceed 
alone, in view of the probability of this conference being held, and feel 
that for the present the Standard as reported by this Committee two 
years ago and the National Board’s Building Code, which are alike 
in most respects, should be considered our Standard until the proposed 
conference meets. 

We have received ‘very few reports of fires during the past year, 
and, at this writing, are not prepared to report items of interest from 
that source. We hope, however, to have more data before the meeting. 
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Report of Committee on 
GRAVITY TANKS. 


Gorham Dana, Chairman, 
93 Water Street, Boston, Mass. 


A. L. Kendall, M. D. Pierce, K. L. Walling, 
F. E. MacKnight, E. H. Sigison, A. G. Wilbor. 


The only materials for the construction of gravity tanks for fire 
purposes covered by these specifications are wood, steel and concrete. 
Cast-iron has been used, but on account of its weight and cost it is 
not probable that it will have any considerable future in this country. 

The Underwriters having jurisdiction should be consulted before 
using any material other than wood, steel, or concrete. 


SECTION A. GENERAL FEATURES. 


1. Foundations. 
a. To extend below frost line to hard-pan or other proper bear- 
ing surface. 
b. To be figured to properly support the load to be carried. 
c. To be of concrete or other substantial material. 
2. Structure. 
a. To be proportioned so as to safely carry the load using a 
factor of safety of at least four. 
Note 1.—A four-posted trestle is considered preferable 
to those of more posts, for the reason that the members are 
larger and less liable to be impaired by corrosion and also more 
likely to carry the proportion of the load for which they are 
designed. 
Note 2.—In designing a tank trestle, there should be as 
few angles, corners and places which are difficult to paint as 
possible. 
b. To be installed under the requirements of the municipal or 
building authorities where they exist. 
c. To be of steel or reinforced concrete. Wood may be used with 
the permission of the Underwriters having jurisdiction. 
d. If of steel or wood to be kept thoroughly painted at all times. 
e. Steel structures should be riveted together and no bolts should 


be used. 

f. Uprights should be securely fastened to foundations. Foun- 
dation bolts should extend well into foundations, so as to give suffi- 
cient strength to withstand any possible wind pressure, even with 
tank empty. 

g. All tanks on detached trestles should have a substantial plat- 
form at base of tank surrounded by a railing. 

3. Location. 

a. Preferably to be located on a defached trestle built from the 

ground up and at a safe distance from any building. Where this is 
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not possible tank may, with the consent of the Underwriters having 


jurisdiction, be located on top of, or close to a building. 
Note.—It is desirable to have tank, especially if a large one, 
at a safe distance from buildings, so that in case of collapse 
due to corrosion, etc., it will not endanger the life of persons in 
building and will not cause water damage; also because a 
trestle close to a building might be weakened by heat from a 
fire in the building. 
b. Any part of a steel trestle which is inside of a building should 


be insulated to the satisfaction of the Underwriters having jurisdiction. 


4. Capacity. 
To be specified by the Underwriters having jurisdiction. In no 
case to be of less than 5,000 gallons capacity, and in most cases not 


less than 10,000 gallons. 

Note 1.—Capacity of the tank to be computed from the net 
depth measured from the top of the discharge pipe to bottom 
of overflow pipe. 

Note 2.—The size of a tank for any particular risk depends 
so much upon the other water supplies, the construction, and 
occupancy of the building, and other local conditions, that no 
definite rules can be laid down for figuring same. 

The following rule is, however, considered suitable for 
figuring the size of tank for normal conditions and where only 
one building is to be supplied: 

Capacity to be sufficient to feed 25% of the sprinklers on 
one floor of the largest fire section for 20 minutes, allowing 20 
gallons per sprinkler per minute. 


5. Elevation. 
a. To be specified by the Underwriters having jurisdiction. In 
no case shall the bottom of tank be less than 15 feet above highest 


line of sprinklers that it supplies. 

Note.—Where there are only a few sprinklers in a monitor, 
tower or similar location, the elevation may, with the consent 
of the Underwriters having jurisdiction, be figured from the 
highest line in the main roof. 

When tank is primary supply to a system, a greater eleva- 
tion is desirable than when it is a secondary supply. 

The higher the tank, the more likelihood of efficient serv- 
ice. Underwriters having jurisdiction are urged to have tanks 
placed at the greatest practical elevation. Twenty-five feet is 
considered a desirable elevation in ordinary cases. 


6. Tank Service. 

a. Tank to be used as a supply to automatic. sprinkler system 
only, except that, with permission of the Underwriters having juris- 
diction, tank may be made larger than called for, and so arranged that 
the excess supply only may be used for other purposes. 

Note 1—Where water contains sediment it is not desirable 
to have it pumped frequently into tank, as the tank forms a 
settling basin and sediment is liable to clog the sprinkler pipes. 

Note 2.—Gravity tanks should not be used to supply open 
sprinklers, except as noted below. 

b. Tanks of 30,000 gallons capacity or over, may be used on 


hydrant system and open sprinklers. 
Note.—It is recommended that where two or more 2-way 
hydrants are to be supplied the tank should be at least 40,000 
gallons capacity. 
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7. Ladder. 

A substantial permanent ladder or stairway extending from 
ground sufficiently above top of tank to give easy access, to be pro- 
vided. 

Note.—The outside ladder at a tank exposed to the 
weather affords a treacherous foothold at best. For years 
after it is erected, it must be used by inspectors in all seasons 
and conditions of winds, temperature and storm. A ladder 
of much more than ordinary strength and durability is re- 
quired and should be most securely attached. A‘ heavy iron 
ladder having diamond shape treads, is recommended. 

8. Cover. 

a. When tank is exposed to weather a suitable cover to be pro- 
vided. 

b. If of wood to be doubled with air space between. All joints 
to be tight, especially where cover rests on top of staves. 

c. If of steel or concrete to be of similar construction to sides 
of tank and of sufficient thickness to give proper stability. 

d. To have trap door large enough to admit a man. 

Note.—If of wood a conical shape is preferred for outer 
layer with a flat inner cover. Trap doors to be arranged in 
each so as to give easy access to interior of tank. These doors 
to be made so that they will not bind when swollen from 
dampness, and the hinges and fastenings should be made of 
some non-corrosive material. Ordinary barn door strap hinges 
are not suitable. A desirable arrangement for-.the outer door 
is to have it slide on metal guides. 

The inner door will usually have to be arranged to lift 
off, as there would not be room for it to swing on hinges. 

There should be a substantial handle on each door. 
9. Discharge Pipe. 

a. To enter tank and extend up at least four inches above bottom 
on the inside, preferably near the middle of tank. When bottom of 
tank is conical or oval in shape, discharge pipe to extend at least 18 
inches above bottom of lowest point in bottom. 

b. When over 30 feet of vertical pipe is exposed above the ground 
there shall be an approved type of expansion joint or its equivalent, 
same to be placed as near bottom of tank as possible. 

c. Size to be never less than four inches in diameter. When 
feeding one riser only, size to be not less than that of the riser. When 
feeding more than one riser, size to be not less than largest riser. 
When length of pipe from tank to base of sprinkler riser is over 100 
feet, size to be not less than 6 inches. 

Note 1.—For large tanks the size of discharge to be speci- 
fied by the Underwriters having jurisdiction. For tanks over 
30,000 gallons an eight-inch discharge or larger is desirable. 

Note 2.—In large tanks great care should be taken to 
properly support discharge pipe and to guy it against wind 
pressure by rods spaced not over 20 feet apart. 

10. Boxing For Piping. 

a. Where exposed to the weather piping to be sufficiently pro- 
tected to prevent freezing. 

Note 1,—Either a steam heating pipe to be placed next to 
the discharge pipe or circulation be maintained in discharge 
pipe as specified in Section 11, and then a suitable boxing be 
placed about the pipe. The amount of covering will vary in 
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different localities, but the following method is recommended 
for the average case. 

First. A square boxing of %-inch matched boards to be 
placed about pipe having a space of not less than three inches 
between the boxing and the pipe. 

Second. Place two thicknesses of building paper around 
the boxing with joints broken. 

Third. Put on two-inch furring strips and then another 
boxing of %4-inch matched boards. 

Fourth. Place two thicknesses of building paper as in 
number two. 

Fifth. Nail the outer thickness of %-inch matched boards 
directly to the paper with no air space and with boards run- 
ning at right angles to inner layer. 

Sixth. Finish corners with two vertical strips. 

Note 2.—The boxing should always be carried down into 
ground to below frost level, preferably in a pit and a good tight 
joint made at under side of tank. If there is no pit some 
arrangement should be made to prevent rotting of wood by 
coating with tar or its equivalent. 

b. Boxing to be kept properly painted at all times. 


11. Heating. 
When exposed to the weather, tank to be so arranged that it can 
be prevented from freezing in coldest weather. 

Note.—The following are recommended. 

First. Maintain a circulation of warm water in tank by al- 
lowing cold water to gravitate out of the lower end of the tank 
drop through a small circulation pipe, become heated and 
return to the top of the tank through a separate pipe. There 
should be a valve on circulation pipe close to main discharge 
pipe. . 

Second. Place a coil of brass pipe in the bottom of the 
tank, same to be fed by steam direct from boiler and returned 
to boiler room. 

Third. Run a steam jet into top of tank, pipe to extend 
about two feet below water level and to be fitted with a check 
or vent to prevent syphoning back. Pipe to connect directly 
to main steam pipe in Boiler room. Size of pipe to be reg- 
ulated by size of tank dnd other conditions, but never to be 
less than one inch. 


12. Overflow Pipe. 
a. The overflow pipe is to be placed as near the top of the tank as 
possible, discharging either through side or bottom as may be desired. 
Note.—For a tank of large area an overflow may be made 
with an enlarging elbow on the inside pointing up, and thus 
increase the tank’s capacity considerably over what it would 
be with an ordinary straight pipe overflow placed several inches 
below the top of the staves. 
An overflow of this sort with four-inch inlet will discharge 
about 100 gallons per minute with water flowing two inches 
deep. 
Size to be not less than 1% inches. 
Note.—The size of the overflow depends upon the capacity 
of the pump used to fill the tank. Ordinarily, on tanks up to, 
say 30,000 gallons capacity, a two-inch pipe will be sufficient. 
A short length of two-inch pipe will discharge about 100 
gallons per minute when the surface of the water is three 
inches above the centre of the pipe. 
c. The overflow to discharge at some point that can readily be 
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seen by the man who has charge of filling the tank, and yet not so 
as to cause an accumulation of ice on structure. 


13. Filling Pipe. 

a. To be at least 1% inch in diameter. 

b. To discharge at top of tank above water level, or 

c. Large tanks located on detached trestles may be filled by a 
by-pass around check on discharge pipe, or a feed pipe connecting to 
discharge pipe just back of main check valve. In the latter case there 
should be a check valve in filling pipe located close to tank discharge 
pipe to prevent water being drawn from tank through filling pipe. 

By-pass should never be over four inches in diameter. 


14. Independent Drain. 

a. Provision to be made to drain each tank independent of other 
tanks and of sprinkler system. 

Note.—The practice of placing drain pipes at lower levels 
and accessible from exterior of buildings in city risks is not 
approved. 

15. Telltale. 

a. Each tank to be fitted with one of the following devices for 
indicating the height of water. 

First. Approved indicator such as is used in sprinkler super- 
visory service. 

Second. Mercury gage; to consist of pipe not less than %-inch 
diameter running from behind tank check to a gage suitably located in- 
side the building and carefully protected from breakage. Gage to con- 
sist of a glass tube protected from dirt and breakage and partially 
filled with mercury. Dial to be marked off so as to show height of 
water in tank in feet and fractions thereof. Gate valve to be placed 
in gage close to main discharge pipe. 

Third. Float telltale to consist of a float of ample size and buoy- 
ancy, such as a tight cask, connected to a non-corrosive chain, or 
flexible cable of ample strength. This to run over suitable non-corro- 
sive pulleys and to be boxed where exposed to weather. Chain to run 
down through a pipe of not less than %-inch diameter and to register 
on a dial located either at foot of trestle or in first story of building. 
Dial to be marked off in feet; to be solid on back and sides and pro- 
tected by netting or glass on front. 

Note.—Where upper part of tank is used for factory serv- 
ice or where there is a reliable ball float with constant water 


pressure in filling pipe, the telltale may be omitted by per- 
mission of the Underwriters having jurisdiction. 


16. Lightning Rods. 

Wooden or concrete tanks in locations subject to thunder-storms 
to be equipped with lightning rods. Same to be installed according 
to the rules of the National Board of Fire Underwriters. 


SECTION B. WOODEN TANKS. 
1. Material. 
a. Cedar, cypress, white pine or redwood may be used. Lum- 
ber to be free from sap, unsound knots, worm holes and shakes, and 
to be thoroughly air-dried. 








GRAVITY TANKS. 553 
2. Dressing of Lumber. 

a. Staves and bottom to be made of 2%-inch (dressed to about 
2\4-inch) stock, for tanks not exceeding 16 feet diameter or 16 feet 
deep. For larger tanks, three-inch (dressed to about 234-inch) stock 
is to be used. 

b. Staves to be sawed to the proper bevel to make true joints and 
correct taper. 

Note.—The edges of the staves may or may not be planed. 
If they are not planed care should be exercised to have a very 
carefully sawn surface. If the edges are planed the work 
should be done in the very best manner, because any little 
wavings may cause small openings directly through tank be- 
tween the staves. 

c. The croze (groove for receiving the bottom) to be cut in a 
true line at a uniform distance from the bottom of the stave and not 
deeper than specified in table. (See page 555.) 

Note.—A hole should be bored in both edges of stave, 
about one-third the distance from the top. These are to re- 
ceive the dowels which serve to hold the staves in position 
while tank is being erected. Small metal dogs driven into top 
of staves may be used if preferred. 

d. The bottom planks to be dressed on four sides, and the edges 
of each plank to be bored with holes not over three feet apart for 
3¥z-inch dowels. 

3. Taper. 

To be not less than % inch per foot and not more than one inch 
per foot. 

Note.—This wall give a batter to each side of not less than 
¥% inch or more than % inch per foot. 

4. Hoops. 

a. Material to be of wrought iron or mild steel of good quality. 

Wrought iron to have a tensile strength of at least 50,000 pounds 
per square inch. 

Steel to have a tensile strength of 55,000 to 60,000 pounds, per 
square inch and carbon not to exceed .1%. 

b. Hoops to be round in cross section. 

Note.—Flat hoops are weakened much more quickly by 
corrosion which occurs on under side where it cannot be seen. 
They should therefore never be used. 

c. To contain no welds. Where more than one length of iron 
is necessary, lugs to be used to make the joints. 

Note 1.—The several pieces constituting one hoop should 
be tied together for shipment. 

Note 2.—Hoops with “upset” ends are not allowed, be- 
cause: first, the metal is likely to be burned in upsetting unless 
done under careful supervision; and second, the additional 
diameter is likely to be gained by welding bolt ends to smaller 
rods, thus introducing a weak place at the welds. 

When the screw threads are cut directly on the ends of a 
hoop the unthreaded portion may be corroded to a depth equal 
to the depth of the threads without weakening the hoop. The 
screw thread itself is not so liable to serious corrosion as is 
the portion of the hoop which bears against the staves, since 
the latter is subjected to moisture from the wood. 
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d. To be of such a size and so spaced that the stress shall not 
exceed 12,500 pounds per square inch, when computed from area at 
base of thread. No hoop less than 34-inch diameter to be used. 


Note.—Following table gives proper working strength for 
hoops of common sizes, based on the above allowable stress. 


Diameter of Area of Net Area at Safe 
Round Rod, Section of Rod, Root of Thread, Working Load, 
Inches. Square Inch. Square Inch. Pounds. 
% 44 .30 3,750 
% .60 .42 5,250 
1 .79 .55 6,875 
1% .99 .69 8,625 


e. Spacing of hoops to be figured by the following formula: 
Safe Load for given Hoop in pounds. 
SERINE IG SOE Rina sapcterne scp nese rei onenisin in é 
2.6 x diameter (feet) x depth*, (feet). 


*Note.—Depth refers to distance from overflow to point 
where hoop is to be located. 


Top hoop to be placed within two inches of top of staves, in order 
that the overflow pipe may be inserted as high as possible. No space 
between hoops to exceed 21 inches. Hoops to be so placed that lugs 
will not come in a vertical line. 

f. On account of the swelling of the bottom planks, the hoops 
near the bottom may be subjected to a strain greater than that due 
to the water pressure alone; therefore, additional hoops should be 
provided. For tanks up to 20 feet in diameter, one hoop of the size 
used next above it should be placed around the bottom opposite the 
croze, not higher than centre line of tank bottom and not counted 
upon as withstanding any water pressure. For tanks 20 feet or more 
in diameter, two hoops should be used. 

g. All hoops to be thoroughly cleaned of mill scale and rust 
and given one coat of paint before being erected. 

Note.—A good paint for first coat consists of 20 pounds 


red lead, one pound lampblack and about three quarts boiled 
linseed oil, the red lead and lampblack being ground in. 


5. Lugs. 

a. To be as strong as the hoop. 

b. To be of malleable iron or cast-iron. If latter to be extra 
heavy. 
6. Dimension for tanks of standard sizes. 

The following table gives average dimensions for the more com- 
mon tanks: 
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7. Supports. 

a. The weight of the tank should be supported entirely from its 
bottom and in no event should any weight come on bottom of staves. 

b. The planks on which tank bottom rests should cover at least 
one-fifth the area of the bottom and be not over 18 inches apart. To 
be of such thickness that bottom of staves will be at least one inch 
from floor. 

Note.—If the bottom of the staves comes close to the 


floor, dirt and moisture will collect, and the result will be a 
rapid rotting of the staves from the bottom upward. 


8. Setting Up. 

a. Before leaving the shop, the staves and bottom pieces of each 
tank are to be fitted in a workmanlike manner, and each plainly num- 
bered to indicate its proper position. 

b. The joint between staves should not be permitted to come in 
line with a joint between the bottom planks. 

c. The hoops should also be numbered, beginning at the top; and 
the position of each hoop clearly marked on at least three staves 
equally spaced circumferentially. 

Note.—Care should be exercised in properly spacing the 
hoops in order that they will be exactly in the positions 
planned, and they should not be bent until the tank is set up in 
its permanent position; they should then be shaped so as to 
fit closely to the staves all around. 

d. In screwing up the nuts on the hoops, special care should 
be used that they are not set up so tight that a heavy initial strain is 
put on the hoops. 

e. At least one extra stave should be sent with each tank, be- 
cause an extra piece may be needed to complete the tank on account 
of shrinkage. The last stave should be fitted into place by jointing 
off to size required. 

f. Tank not to be left exposed to the weather before it is set up, 
and never allowed to remain empty after it is set up. 

Note.—Sun and rain will cause the staves to warp and 
twist, so that it will be difficult to afterwards make the tank 
tight. To prevent this it is advised that tank discharge and 
gate valve be included in tank contract. 


g. If exposed, to be thoroughly painted with at least two coats 


of creosote or linseed oil paint, but not until tank is thoroughly dry. 
SECTION C. STEEL TANKS. 


The construction and erection of steel tanks is a job that should 
be intrusted only to skilled metal workers. Much of the detail must 
necessarily be left to the contractor and care should be taken to select 
a firm that will guarantee first-class workmanship. 

Steel tanks are liable to deteriorate rapidly if neglected. They 
are somewhat more difficult to protect against freezing and more 
liable to “sweat” than wooden tanks. 

On the other hand they will last almost indefinitely if kept thor- 
oughly painted inside and outside and in the larger sizes are usually 
cheaper than wooden tanks. 
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1. Plates. 

a. All steel comprising tank plates to be made by the open hearth 
process. 

b. To have an ultimate strength of from 55,000 to 65,000 pounds 
per square inch. 

c. To withstand a bending test of 180 degrees flat upon itself 
to a diameter not greater than thickness of plate without fracture of 
the outside bent surface. 

2. Rivets. 

a. To be made by the open hearth process. 

b. Rivet steel shall show an ultimate strength of from 48,000 
to 58,000 pounds per square inch. 

c. Elastic limit to be not less than one-half the ultimate strength. 

d. To withstand bending test of 180 degrees flat upon itself with- 
out fracture of the outside bent surface. 

e. Shear to be 7,500 pounds and bearing 15,000 pounds per 
square inch. 

f. Rivets must have full heads concentric with rivet of a height 
not less than six-tenths the diameter. 

g. Rivets shall be in full contact with surface or be countersunk 
when so required and machine driven when practical. 

3. Rivet Holes. 

a. The diameter of the punch shall not exceed more than one- 
sixteenth inch the diameter of the rivet used. 

b. All holes must be clean cut without torn or ragged edges. 

4. Construction. 

a. A factor of safety of six to be used in construction. 

b. All bends in steel to be made cold. This particularly applies 
to the formation of tank plates both sides and bottom. Detail pieces 
if necessary may be bent hot without annealing. If a steel piece in 
which the full strength is required has been partially heated the whole 
must be subsequently annealed. 

c. Rivets to be accurately spaced. 

5. Assembling. 

a. The use of drift pins will be allowed only for bringing the 
several parts together and must not be driven with such force as to 
disturb the metal around the hole. 

b. The tank to be made absolutely water tight by caulking only. 
No foreign substances of any description to be put into the joints be- 
tween the plates. 

Caulking to be done before painting and in such a way as not to 
injure abutting plates. 

6. Painting. 

a. To be thoroughly painted inside and outside as often as neces- 

sary to prevent corrosion. 


SECTION D. CONCRETE TANKS. 


Work to be intrusted only to experienced and responsible par- 
ties. No contractor whose experience is not satisfactory to the Un- 
derwriters having jurisdiction should be employed. 
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1. Materials. 

a. Cement to be first-class Portland cement which will pass spect- 
fications of the American Society For Testing Materials. 

b. Stone to be-hard crushed or gravel screenings and of a size 
to pass through a 14-inch ring and be retained by a %-inch ring. To 
be clean and free from foreign material. 

c. Sand to be clean, coarse and sharp, with variable size grains. 
Not more than 5% shall pass a 50-mesh per linear inch screen. Stone 
dust that will pass these specifications and still pass through a 3-inch 
ring may be used. 


2. Mixtures. 
Note.—In proportioning concrete, one barrel cement shall 
be assumed to contain 3.8 cubic feet and one cubic foot shall 
weigh 100 pounds. 
a. Mixture to be approximately 1-2-4, but should be accurately 


proportioned so that there shall be 10% excess of cement over voids 
in sand and 10% excess of mortar over voids in stone. 

b. Amount of water should be such that mixture will quake 
under tamping, but shall not flow like a thin syrup. 

c. Mixing should preferably be done by a batch mixer. If done 
by hand it should be thoroughly mixed dry by not less than two turn- 
ings and thoroughly mixed wet by not less than three turnings. 

d. Concrete should be placed as quickly as possible after mix- 
ing. Any concrete that has stood for one hour (or after initial set 
has begun) shall be rejected and in no case be retempered and used. 

e. Hydrated lime or other approved material may, with the con- 
sent of the Underwriters having jurisdiction, be added to the mixture 
in order to render it more dense and waterproof. 

3. Forms. 

a. These shall be substantially made so as to answer the pur- 
pose for which they are designed without springing out of shape, 
until concrete is set. 

4. Placing. 

a. Whole floor of tank should preferably be placed in one opera- 
tion so as to avoid seams and joinings. A few inches of the walls to be 
preferably filled in at the same time. 

b. Each joint of the wall to be roughened by strips driven in to 
form a groove around the entire surface, these strips being later re- 
moved. 

c. Before concrete is again placed, this surface should be thor- 
oughly cleaned with water and brushing to remove all laittaince and 
surface covered and filled with neat cement. 

d. Concrete to be placed on this surface before cement has set 
and to be filled in around entire circumference continuously so that 
height of wall shall not be more than two feet greater at one point 
than at another. 

e. Floor of tank should preferably be trowelled to a hard, smooth 
surface during construction so as to make it water tight. 

f. Concrete must not be allowed to freeze while setting. 

5. Reinforcement. 

a. Tank to be reinforced so that all tensile strength shall be 

borne by the reinforcing metal. 











GRAVITY TANKS. 559 





b. Radial bars at least eight feet long to be embedded into floor 
and carried up at least four feet into the walls. Bars to be at least 
¥% inch in diameter and to be spaced not over 12 inches at the circum- 
ference of tank. ; 

c. Horizontal hoops in walls from the floor to a height of three 
feet shall not have a stress of over 8,000 pounds per square inch with 
the tank full. Above this point, stress may be increased gradually 
to not over 12,500 pounds. 

d. Laps in hoops to be fastened mechanically so as to safely 
develop the working stress. 

e. Hoops to be accurately spaced and supported so they cannot 
be moved out of place while concrete is being filled in. Reinforce- 
ment at top of tank to be designed to resist pressure from ice in case 
the tank freezes over. 

f. All reinforcing metal to be covered by at least one inch of con- 
crete. 

6. Walls. 

a. Walls to be not less than four inches thick at any point. 

b. Where inlet and outlet pipes pass through the wall, thick- 
ness to be increased to a least twice the normal thickness. 

7. Tightness. 

a. Tank to be tight showing no leaks before being accepted. 

b. Interior may be finished with Silvester Solution or other 
waterproofing material, if desired. 
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Report of Committee on 
SIGNALING SYSTEMS. 


Ralph Sweetland, Chairman, 
141 Milk Street, Boston. 


E. P. Boone, H. A. Fiske, W. D. Matthews, 
F. E. Cabot; H. O. Lacount, W. H. Morton, 
Gorham Dana, W. L. Lee, Dana Pierce. 


The Committee would suggest the following changes in the Rules 
and Requirements of the National Board of Fire Underwriters for the 
Construction, Installation and Use of Signaling Systems. 


Rule No. 8. Auxiliary Boxes. 

c. Must be located in conspicuous places, easy of access and as 
near as practicable to floor exits. A sufficient number of boxes must 
be provided so that from any part of the plant equipped not over 200 
feet will have to be traversed in order to reach a box. 

At End of Section 32, Page 30. Insert the following: 

The type for the heading to be the same as’ for “Supervision De- 

tails” on Page 25. 


Requirements for Local Systems Operating Without 
Central Stations. 


Rule No. 33. Alarm Details. 
a. Outside Connections—(Same as present section.) 
b. Bells—(Same as present section. ) 
c. Testing of Local Electric Alarms. 

Note.—Inspection departments having jurisdiction should 
be consulted as to the necessity for installing the testing de- 
vice called for below. 

Systems to be tested, etc—(Same as present section. ) 
d. Switches prohibited—(Same as present section. ) 
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Report of Special Committee on 


STANDARD HOSE COUPLINGS AND HYDRANT 
FITTINGS FOR PUBLIC FIRE SERVICE. 


F. M. Griswold, Chairman, 
56 Cedar Street, New York, N. Y. 


G. E. Bruen, C. A. Hague, H. C. Henley. 


Your Committee submits herewith its report of progress during the 
past year in forwarding the work assigned to it, and, while gratified at the 
results attained, desires to remind you that a final and complete report on 
this very important matter depends entirely upon the degree of energy and 
persistency displayed in fully enlightening the public in general, and the 
public authorities in particular, as to the necessity for making uniform the 
most important of fire-fighting utilities by the adoption of the National 
Standard hose and hydrant couplings as approved by this Association. 

Past failures in attempts to secure the adoption of a National Stand- 
ard were caused by laxity in effort on the part of those charged with its 
progress, and a like result awaits the efforts of this Association, unless a 
wider interest is taken and a more persistent effort made in forwarding 
the work, both by individuals and by organized insurance interests than 
has been evidenced in the past. 

The mere routine of listening to the reading of your Committee’s re- 
port is not the full measure of support commensurate with the vital im- 
portance of the subject under its charge, and this Committee not only 
needs, but it earnestly appeals for, more energetic and continued co- 
operation of all members of this Association who have at heart a desire to 
see accomplished the universal adoption of this standard, and it is there- 
fore most earnestly hoped that each member of this Association will con- 
cur in the thought that, so long as the conditions of fire hazard are such as 
we are now familiar with in our larger towns and cities, there can be no 
one subject of greater importance demanding attention. 

Your Committee has continued to take advantage of every available 
opportunity to keep before the public and the constituted authorities the 
subject of standardizing hose and hydrant couplings as a means of public 
safety from spreading conflagrations, and to this end it has, either as a 
body or in the person of its Chairman, attended the annual conventions of 
the following organizations: The American Water Works Association, 
at Washington, D. C., May, 1908; the International Association of Fire 
Engineers, at Columbus, O., August, 1908, and the National Firemen’s 
Association, at Chicago, August, 1908, and on each occasion has taken an 
active part in promoting the further approval of the National Standard by 
appeals to individual members of the Associations, and by securing re-en- 
dorsement of approval of the Standard by action of the conventions as a 
body ; reference to the report of the delegates from this Association to the 
I. A. F. E. will show the adoption by that body of a resolution reaffirming 
its past approval of the National Standard and promising continued effort 
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to secure its adoption in all towns where non-standard couplings are now 
in use. 

Your Committee is much pleased to report the adoption of the 
“National Standard” by the action of the Pacific Coast Association of Fire 
Chiefs, at its convention held at Victoria, B. C., September, 1908, and to 
express its gratification at the very capable manner in which the Standard 
was brought to the attention of that Association through a paper prepared 
and read by Chief Harry Bringhurst, of Seattle, Washington, whose ef- 
forts have secured the change of the hydrant and hose couplings of 
Seattle from non-standard to the National Standard, and who has done 
much to further similar action in the territory of the Pacific Coast Associa- 
tion of Fire Chiefs, which covers some of the Provinces of Canada in 
addition to the states of the Pacific Coast. 

This action on the part of the Pacific Coast Association of Fire Chiefs 
adds to the list of approvals of the National Standard a very active and 
progressive ally, and promises materially to aid the work of our Associa- 
tion in the accomplishment of its efforts for standardization. The active 
and intelligent interest taken by the Pacific Coast Association of Fire 
Chiefs, and its capable Secretary, Chief Bringhurst, is worthy of emula- 
tion. 

Your Committee is also pleased to advise that early and concentrated 
action, tending toward the adoption and installation of National Standard 
couplings in cities not yet standardized, is likely to be taken by the Ameri- 
can Water Works Association at its convention to be held at Milwaukee, 
Wisconsin, June 8-12, 1909. If action is taken on the lines above indi- 
cated, it will assist materially in forwarding the work, and your Commit- 
tee ventures to suggest that the delegates from the N. F. P. A. to the 
American Water Works Association be charged to give particular atten- 
tion to the encouragement of such action: 

While progress in the general adoption of the “National Standard” 
may appear to be slow, the growth of approval has been more marked than 
was to be hoped for in the early days of the undertaking, and at the pres- 
ent time evidence of increasing interest in‘the matter is shown from the 
fact that numerous orders for hose are coming to the manufacturers with 
specifications for the ‘National Standard Thread” on the couplings. 
Several manufacturers of hose and other fire appliances have included in 
their catalogues and trade circulars copies of the National Standard speci- 
fications and drawings, and the subject is frequently mentioned in some of 
the firemen’s journals, both editorially and by correspondents. 

In the matter of standard gauges for use in the manufacture of hose 
and hydrant couplings, no action has been taken further than that re- 
ported at the convention of last year, but your Committee is deeply im- 
pressed with the importance of having such a record in the possession of 
this Association, and suggests that the matter of producing a standard 
gauge be referred to the Laboratory force for early attention, as the use 
of such record will become necessary when the label service is extended 
(as it ought to be) to approved couplings, and at the same time manufac- 
turers of couplings will need duplicates of such a record gauge in order to 
comply with specifications. 

In the matter of specifying a standard composition metal for hose 
couplings, your Committee notes with approval the action taken by the 
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Special Committee on Hose, Mr. H. W. Forster, Chairman, in securing 
the approval of the following formula: 


Not less than 82% copper; 
Not less than 7% tin; 
Not more than 7% zinc; 
Not more than 3% lead. 


As the above formula has already been adopted as a part of the Fire 
Department Hose Specifications, your Committee therefore assumes that 
no further consideration of this question will be expected of it. 

Through the courtesy of a number of manufacturers of hose and 
hydrants, your Committee has secured a vast amount of most valuable 
data covering dimensions and number of threads per inch of hose coup- 
lings and hydrant outlets in use throughout the country, which after much 
labor has been tabulated and compared and is now presented as a supple- 
ment to this report, showing a record of couplings credited to some 946 
cities and towns. This record includes only such couplings as are of 
“National Standard” dimensions and such others as are adaptable for use 
with the female end of the Standard, and cover specifically couplings hav- 
ing 7, 7% and 8 threads to the inch, with dimensions ranging from 1-64” 
under to 1-64” over the standard of 3 1-16” outside diameter of thread at 
male end. Analysis of the record develops the fact that of the entire 946 
items there are 250 with 7 threads, 3 1-16” O. D.; 50 showing 1-64” under 
and 55 showing 1-64” over the standard, or a total of 355—of those with 
7% threads there are 212 having 31-16” O. D., with 21 showing 1-64” 
under and 65 showing 1-64” over the standard, or a total of 298; of those 
having 8 threads, 162 show 3 1-16” O. D., 38 show 1-64” under and 93 
show 1-64” over the standard, a total of 293. 

It is interesting to note that while the National Standard of 7% 
threads to the inch, with 3 1-16” O. D. over top of thread of male end is 
less in number than is the 7 thread and more than is the number of 8 
threads, it is the only dimension by which the 7 and 8 thread couplings can 
be made to jointly serve in an emergency, and also as an aid in the accom- 
plishment of standardization of a city or town, it being evident that wher- 
ever either the 7 or 8 thread coupling shows a diameter 1-64” under the 
standard it will serviceably fit the 7% thread female 3 1-16” diameter, 
even to better advantage than does the 3 1-16” diameter of the 7 and 8 
thread into the 714 thread female 3 1-16”. 

It is also evident that where the 7, 7% or 8 thread male shows 1-64” 
over the 3 1-16” standard, that the use of a die to cut off the excess of 
1-64” would bring them into serviceable condition for connection with the 
“National Standard.” It thus appears that the 714x3 1-16” presents a 
valuable intermediary or “accommodation” coupling, which is readily 
adaptable for use with the 7 or 8 thread coupling when of similar or 1-64” 
less diameter. 

The records from which this tabulation has been collated include a 
total of 1,425 cities and towns with threads of 7, 7% or 8 to the inch and 
with a range in diameters measured outside of the threaded male end of 
from 2 11-16” to 31%”, the variations showing all degrees of difference by 
1-16” from the lowest to highest. Calculation will show that out of this 
total of 1,425 records, those adaptable for service with the “Standard” 
equal 66.38%, which is an encouraging condition and one which again 
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justifies the selection and adoption of the 7x3 1-16” “‘accommodator” as 
the standard. 

The following tabulation is an exhibit by states of the number of 
localities having couplings with 7, 7% and 8 threads to the inch, which are 
either of standard dimensions or available for use with the standard, to- 
gether with some interesting data in relation to the range of deviation 
from the standard as to the diameters over the threaded male ends of the 
couplings shown in the whole group of 1,425 items. 

This condensed table also serves to emphasize the fact that the re- 
cords thus far obtained by the Committee are far from complete in rela- 
tion to the number of localities having standard or convertible couplings 
in many of the states covered, and it is to be hoped that more complete 
information in this respect will continue to demonstrate the value of the 
standard as adopted by this Association. 


Tabulation Showing Number of Localities by States where Hose 


Couplings are now Standard or Adaptable to the Same. 

7 Threads. 7! 
Alabama 4 5 20 
Arkansas 2 3 6 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Illinois 
Indiana 
Towa 


4 Threads. 8 Threads. Total. 
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Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
Mississippi 
Montana 
Nebraska 

New Hampshire 
New Jersey 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
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2 
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7 Threads. 7% Threads. 8 Threads. Total. 


Rhode Island 9 Asp 11 
South Carolina d 5 ’ 12 
South Dakota : 1 ’ 6 
Tennessee Sn 6 ‘ 

‘ 11 


Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
298 
Add diameters under 3 3-64” and over 3 5-64” 


Grand Total of Records 
Couplings Standard or adaptable thereto, 66.38%. 


The high and low ranges in diameters in whole record, measured 
over the threaded male end of the couplings, are as follows :— 


7 threads to the inch, high, 3 21-64”’—Annapolis, Md. 
7 threads to the inch, low, 2 11-16”’—Kutztown, Penn. 


7% threads to the inch, high, -16”—Ionia, Mich. 


, 3 3 
%1A threads to the inch, low, 2 57-64”—Clark, S. D. 


8 threads .to the inch, high, 3%” |©—Avoca, N. Y. 
8 threads to the inch, low, 2 51-64”—Jennings, La. 


Your Committee has prepared the tabulated hose thread record as a 
separate paper, with the hope that this Association may assume, as does 
this Committee, that it is of sufficient importance in furthering its work to 
warrant its publication in an edition of such size as to place a copy in the 
hands of each fire chief, waterworks superintendent, or other person in 
authority over fire department apparatus or fire hydrants in cities and 
towns of any importance, and also to furnish copies to all manufacturers 
producing fire department hose, hydrants, or other apparatus. 

It is therefore urgently recommended that the record be published as 
suggested, and that the number of copies be not less than 2,500. 

It is also recommended that this Committee be continued and that it 
be made a Standing Committee of this Association, instructed to use its 
best endeavors in furthering the standardization of hose couplings and 
hydrant fittings in every part of the country, and charged with full re- 
sponsibility in this regard. 

Note.—In the Report on Hose Couplings and Hydrant Fittings for Public 
Fire Service the tabulation of hose couplings and hydrant outlets referred to 


above is not printed in the “QUARTERLY” but will be presented at the 
Annual Meeting as a supplement to this Report. 
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Report of Sub-Committee on 


NITRO-CELLULOSE PRODUCTS. 


W. D. Grier, Chairman, 
76 William Street, New York, N 


Gorham Dana, William McDevitt, A. G. Wilbor. 
FF. C. Moore, 


The attention of your Committee has been principally directed dur- 
ing the past year to the investigation of various fires occurring in plants 
making or using nitro-cellulose products, with a view to the possible 
elimination of certain hazards, and have been considering the advisa- 
bility, among other things, of recommending doing away with the 
blower systems for the removal of dust from machines in comb and 
novelty factories. 

Numerous reports have been received of small fires in various 
risks, among others one from Vienna, Austria. 

We hope by next year to be in possession of sufficient data to make 
a final report, and would advise that the Committee be continued. 
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